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The American Foundry in a [ime of War 


Lessons in Shell-Making From the Experience of French Foundrymen 
—Semi-Steel in Demand—Slip-Shod Methods Cannot be Tolerated 


N THE summer of 1914, when 

the European powers suddenly 

found themselves face to face 

with the stupendous task of 
not only raising and equipping huge 
armies, but of keeping them constantly 
supplied with the necessary munitions 
of war, they proceeded, as systematically 
and deliberately as the mad rush of 
events permitted, to organize their in- 
dustries to the highest possible point of 
capacity and efficiency. Not only did 
they tax their own capacity to the 
utmost but they called upon all the out- 
side help available. Tremendous orders 
placed here in America for all 
and varieties of shells, shrapnel, 
fuses, and other military stores. We in 
turn swung our industrial organiza- 
tions as rapidly as possible into line for 


were 
sizes 


high pressure production. Huge tracts 
of land were plowed up and concrete 
foundations sprung ‘up, almost overnight, 
the forerunners of buildings of a size 
and capacity hardly even dreamed of be- 
fore. The country was combed from 
coast to coast for the necessary ma- 
chines to equip the new shops and every 
machine tool builder suddenly found 
himself confronted with his dream of 
dreams, gigantic orders to be had for 
the taking. 


The Tide of Fortune 


The tide of fortune swung on to the 
foundries and they in turn bent every 
effort to the task of satisfying the in- 
sistent demands of their customers. 
Patterns for machine housings were 
swung into the pits while the sand was 
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still hot from the housing pulled out but 
a short time before. Night gangs were 
put to work cleaning up and preparing 
for the day force. In many cases build- 
ings were enlarged. Sheds and out- 
buildings were constructed around the 
foundry for overflow molding opera- 
tions. Every effort was made to meet 
the sudden demand. 

In Europe the same scene was being 
enacted, more grimly and earnestly per- 
haps and with the knowledge that their 
very existence hung in the balance, 
probably with no greater individual ef- 
fort. The far famed German prepared- 
ness and efficiency had, no doubt, for- 
seen and provided for every detail even 
to the precise quantity and grade of 
each type of casting in each foundry 


yet 


Conditions in France, England and other 
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‘ high in financial and commercial 
circles, lately returned, we get the story 
f France’s struggle, crowned with final 
success, to produce a cast iron. shell 


measure up to the stringent 
Quick to 


late the possible economies and the 


hat would 


‘rench requirements appre- 


ad- 


antages of an increase in the rate of 


production, the French foun- 


ries were called upon to produce cast 


11 


Tes ) “hil 
SOIVE the problem ot 


eeting chemical and physical requir: 


=P a4 , 1, - ] 
caiculated to give a shell no 1ess 


fheient than the steel shell The exact 
may be withheld until long after 
ceased, but many ac- 


total 


aq /o per cent rejections 


have 
losses of heats and 50 
and 
tion of mixtures identical wit 
that the 


nust have been difficult and costly 


indicate 


merican foundries Shi uid Kead\ 
With our own country today facing 
| cae . he n ¢ 1, 
e crisis of her history and with the 
+ +} 1,41 1 1,] 7 
ave rea tic that, while highly im- 
~} wl . at x 
obable, it is by no means beyond the 
. or . . . 
unds otf possibility that the safety of 
e nation may rest upon our manufac- 
ea ne ces 11 tha Bt 
uring ability, it. 18S Weil that out Toun- 
1 | ‘ 5] : 1 } 
aries be prepared to do their part 
Re. i the demand for shells become so 
great or the pressure of needed economy 
P ; ar 
so powerful, that we also should turn 


for help it would be 


everiastingliy to their credit 1% they were 
P 
1 





€ it once to produce a Satisfactory 
pr ict 
e product f east: is or semi- 
steel shells presents difficulties that here- 
fore few if any foundries have been 
called upon to meet. Not only must 
hey withstand fracture, but they must 
also behave properly when fractured 
Sufficient resistance to impact must ex- 
, " 3 +h! } 
st to prevent fracture and possible de- 
aes —— vs 101 Pe 
within the gut under the 
t or the impact of the propelling 
a at the same time the resist- 
I st not be such that it interferes 
W e proper fragmentation when de- 
tonation occurs 
ame ae ee ae ere 
The range of the physical qualities is 


st one precise point that 


: 
v give the proper fragmentation, and 
t tain and maintain this point is es- 
sential. Too great a resistance to the 
rsting effect not only reduces the 
nber of t fragments, but neces- 


rily reduces the destructive 


shell, since too great a proportior 
the ex] ( force s needed ti 
ect the bursting. On the other hans 
ufficient resistance results in exces- 
fragmentation in which the piece 
so small that they are not capable of 
rious damage and. lose their velocity 


destructive 


A . 
+ sount casting l abs ité1) ( er! 
’ ; 
for blow oles g not pongy 


impair 
ship 
of the 


to a nicety, and the concentricity 


determining 
flight of the shell. 


serious is the possibility of a weak spo 


gun 


casting 
possibly 


ments 


its mode of 


a percentage 
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areas and shrink holes not only seriously 


the strength of the shell, but 


tend to interfere with proper marksman- 


The 


weight of 


proportions and distribution 
the shell are calculated 


and 


position of the center of gravity are the 


factors in governing the 


Blow holes or shrink 


holes may cause enough unequal dis 
tribution in the weight of the shell to 
interfere with its balance in flight and 
cause it to take a course sufficiently 
apart from its figured trajectory t 
strike wide of the mark. Still far mor: 


giving way under the impact in_ the 
gun and not only tearing the gun t 


pieces but endangering the lives of the 


crew. It goes without saying that 


the casting must be machinable, since 


machine could not 


the 


hard to 
within 


too 


come requirements 


for fragmentation. 


To meet the conditions such requiré 
call the America} 
must make 


for average 
radical changes 


The 


foundry 


operation. chemical 


analysis of the heats must be exact, not 
approximate, as between such and _ suc! 


Als 


they must be not only exact but co: 


of carbon or silicon 


sistent, each day’s analysis, melting ten 


} 


perature and speed of operation must 
a duplicate of the previous day. TI 
molding conditions must absolutely pr: 
clude the possibility of blows, gas 

The core making must | 
and the handling o! 


dirty metal 


practically perfect 


the metal rapid, even and free from di 
lays or interruptions. 


Cause of Rejections 


the 
suffered while 


per cent of 
the France 

endeavoring to produce 
semi-steel shells could be traced directly 
to the analysis of the mixtures and t 
this point the American foundry wil 
have to pay the strictest attention. Thé 
average foundryman today, while pri 
fessing to mix his charges by chemic 

analysis, is forced to admit when ques 
tioned closely that he is only approx 
mating the desired result. To be sur 
he is sufficiently close to meet the ré 
quirements a foundry is generally calle 


Seventy-five rejections 
foundries of 


satisfactor\ 


upon to meet, yet his mode of cupol 
operation and metal selection would fa 
f short of producing f 


far satisfactor 
Still further from success, would 


hell 
shells 


be the foundryman who mixes his 
charges by that delightfully uncertai 
method of accepting the salesman’s 
guaranteed analysis for his iron and 


and “toning” it down with any sor 
he may have on hand. §S 
existing in the midst of the progress 
foundries have made in controling their 

] 1 i large 


analy Se and in a 


¢ oke 


of scrap 


— 


surprisingly 
find the foundry- 


number of 


cases, we 
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man, generally the old timer who “didn’t 
learn his trade from books”, who scorns 
percentages and proportions and mixes 
his charges by his own rule of reason 
His analysis consists of 


breaking one 
pig over another and examining the frac- 
ture, and his mixing is generally some 
if the soft and some of the hard and 
the rest of it scrap. The shell his 
foundry could produce may look like a 
hell in size and contour but there the 
esemblance ceases. 
To — successfully semi-steel 
hells 
ervices of a chemist are absolutely es- 
ential. His control and _ authority 
hould be absolute, and upon his should- 
rs should ‘rest the burden of the full 


produce 


designed for active service, the 


responsibility for the mixtures, and un- 
ler his direction should come every de- 
tail that 
chemical composition of the semi-steel 
Every facility should be afforded him to 
nake and 


relates in any way to the 


record his various analyses 


ind observations, and his equipment 
hould include the  scleroscope and 
nicro-photographic outfit 


Inalysis of Materials 


Kach car of pig iron should be 


ampled, resampled, analyzed 


and piled in such a manner as to pre- 


carefully 


ent confusion with any 
The piles 
bered for future 
car of coke must be of the _ highest 
grade both in respect to analysis and 
particular attention 

the sulphur, for a 
oke or a coke too high in sulphur is 
capable of untold damage. 

The ordinary method of using scrap 
must come under a ban if best results 
are to be obtained. Under no cir- 
umstances should the scrap be charged 
lirect into the cupola as a part of mix- 
ture. It should be charged alone at the 
end of the heat and run off into pigs 

chills. Each lot of recast pigs or 
hills must be kept separate and, as in 
ie case of the pig iron, sampled, 
nalyzed, piled and marked for iden- 
tification. By so handling the scrap all 
sssibility of error due to unknown 
ualities is eliminated. 

The grade and character of the steel 
re of less importance, since, compared 

cast iron, the analysis of ordinary 
teel is practically stable. A wide range 

' physical properties may be obtained 

steel with practically no change in the 

lemical properties aside from the con- 
ition of the carbon, and as the carbon 
verts entirely to combined carbon dur- 


other pile. 
should be lettered or num- 


identification. Every 


body, being paid 


poor grade of 


ng the process of melting, the. condi- 
on of the carbon in the steel has no 
earing on the analysis of the 
teel. In the production of semi-steel 
iny ordinary grade of steel is service- 
ble, such as boiler scrap, steel stamping 
scrap, etc., provided it is 


semi- 


r punching 
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not so thin and light in section as to be 
bulky when charged into the cupola, 
thus interfering with the proper charg- 
ing. The use of alloy steel is to be 
avoided as the attainment of the proper 
chemical and physical requirements for 
semi-steel shells is too delicate a propo- 
sition to risk the evil 
or may not have 


influence it may 


The preparing and charging of the 


cupola should be carried on under the 


direction of the chemist and with just 


as much care and attention to detail as 
the chemist uses in his laboratory de- 
terminations The method of laying, 
lighting and burning-up the fire should 
absolutely eliminate the possibility of a 
poor start, for such a start may spoil a 
whole heat. The addition of extra fuel 
after a cupola is well under way, while 
it may have the desired effect of re- 
gaining the proper melting temperature, 


may also be just enough to upset the 


‘ ° 


sufficiently to result in 


Also a poor start means 


analysis poor 
fragmentation. 
that quite a proportion of the first metal 
charged is melted at a temperature below 
produce 


that necessary to satisfactory 


semi-steel. This may result in as much 
as 20 or 30 per cent of the heat being 
unfit for use. 

All pigs, whether they be from the 
blast furnace or remelted scrap, should 


be broken into short, fairly uniform 


sizes so they may be placed uniformly 
in the cupola and melt practically simul- 


taneously Small pigs also facilitate 
weighing and make it possible to reduce 
the charging error in weights from 
pounds to ounces. All components of 


the charge, whether they be iron, coke, 
steel or scrap, should be carefully 
weighed and charged according to form- 
ulas and the prescribed quantity of each 
should be just as close as it is practical 
to obtain, all guessing and approximat- 
ing being avoided 


Importance of Cupola Operation 


The average method of cupola opera- 
tion in this country sets at nought any 
close or accurate work on the part of 
the chemist. Too often the work of 
weighing and left to the 
care of the laborer on the platform who 


charging is 


goes through the operations of weighing 
and charging with scant regard for any- 
thing except speed. Too often the given 
quantity is measured as so many aver- 
age pigs, or so many buckets or forks 
of coke and generally some more for 
Such 


may produce excellent sash weights or 


good measure cupola operation 


grate bars and some classes of heavy 
work, but it would be an absolute 1m- 
possibility for shell work 


temperature, as de- 


The melting 
termined by the appearance of the metal 
as it flows from the cupola, should be 
kept as constant as possible and at a 
above normal, in 


temperature slightly 


order that the timing 


handling and pouring can be reduced to 


operations for 
a science. Semi-steel, like cast iron, will 
absorb or throw off impurities accord- 
ing to its melting temperature, absorbing 
impurities, particularly sulphur, I 
the temperature is too low, and throw- 
ing them off when high, so it is essentia 





that the temperature be kept as high 
possible, although care 
not to burn the metal. 
In handling the metal, it was 
that the best results could be obtained 
by using a specially constructe: 
ing ladle under the spout of the cupola 
This ladle, mounted on trunnions, is so 
constructed or so lined up that the metal 


flowing over the lip is drawn from the 





bottom of the ladle, similar to a spout 
or skimming crucible. This effect can 
be obtained by taking an ordinary large 


foundry ladle and placing a fire brick 
partition running down just behin« 
lip, parallel to the side of the ladle, to 
a point several inches from the bottom 
The metal to flow over the lip must 
then first flow down behind the parti- 
tion, under it and up over the lip. This 


insures clean metal and gives the air 
and gas an opportunity to escape off the 
surface of the metal in the ladle. It 
performs the functions of a mixing 
ladle. 
dle Preheatw 

The metal should then be transporte: 
as rapidly as possible in small ladles 
with but one change in order to elimi- 
nate any unnecessary chilling or oxidizing 
of the metal. 


All ladles and the cupola spout should 
be thoroughly 


the ladles should be kept over a fire or 


dried before usine and 
iried bDerore ising an 
in a warm place until it is time to use 


sho 


1 down should be 


them. The first metal 
used to preheat both the large and small 
ladles 

pigs. Metal which shows any boili 


1 . 1 Litt - 
and then poured into the chills or 





agitation due to an imperfectly dried 
lining should never be used even though 
it eventually comes to rest. Such iron 
should be poured into the pig bed 


i 
When the ladle is once heated up it 


should be kept going constantly until 
the end of the heat to prevent its 
getting cold and chilling the metal 


Second in importance to the chemical 
analysis and the means of obtaining it 
comes the molding of semi-steel shells 
So many rejections and so much trouble 
could be traced to the use of green sand 
that its employment has been practically 
prohibited. The formation of gas and 
holes from the action 


blow resulting 


of the hot metal on the damp sand 
the sand cut from the mold and carried 
into the shell produced such wholesale 
rejections that the dry-sand mold be- 
came a necessity. One report, in par- 
ticular, states that one foundry situated 
in northern France failed to produce a 
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single satisfactory heat until green sand 
molding was abandoned. The character 
and grade of the sand and the method 
of molding varied according to the size 
of the shell made, and according to the 
equipment and familiarity of each indi- 
vidual foundry. Two requirements only 
the 
form of 


seemed to be in First, 
sand used the 


venting such 


common. 
binder and 
that the mold 
absolutely free venting and porous, 
second, 


and 
were was 
and 
with 
the 
double purpose of trapping any slag or 
the and 
gas that may be trapped in the 
Too much 
paid to the 
in molding 


every mold was _ provided 


some form of trap gate to 


serve 


dirt in metal removing air or 
metal 

can not be 
the 


2 + | 
semi-steel, 


attention 


use of trap gate 
especially 


shells. <A 
foundrymen look upon it as 


with 


when the product. is large 


number of 


one of those newfangled ideas to assist 


incompetent mo!ders. They believe they 


keeping dirt and 
the 


may be 


fully capable of 
from 


are 


slag entering mold without 
such a gate. Such 


the molder does not 


the case, but 


exist who can pour 
a swift rush of semi-steel with the speed 
necessary to produce perfect shells with- 
out trapping air and carrying it into the 
mold. Ordinarily this air is free to es- 
cape through the porous sand, but often 
the first the 
thin skin or shell which seals the air in 
the the 


familiarly gas 


splash of metal forms a 


and results in formation of 


small holes known as 


holes 


Vertical Molding Discontinued 


The position of the when 
poured was a point that gave consider- 
trouble when the French 
first started on semi-steel shells. It 
at first considered necessary to pour the 
on end, either point or base up, 
the 


and to 


casting 
able foundries 
was 


casting 
metal on 
hole S 


shrinkage. 


and to allow extra 


to collect 


cope 
dirt or 


gas 


metal for possible 


form of 


lar as 


provide 
This 
tory in so 
shell 


vantages. It 


satisfac- 
the 


disad- 


molding, while 


the quality of 


was concerned, had two 


necessitated extra machin- 
the 


molding 


excess metal and it 


operation As 


remove 
difficult 
the various operations were 


ing to 
Was a 
reduced to 
noted that the 


a scientific basis, it was 


extra metal was no longer a necessity, 


foundries discontinued 
the vertical [This en- 
abled them to use the match plate form 


and a great many 


form of molding 


} 
} 


of machine molding and to mold the 


shells in pairs, using a balanced core 

the 
grade of the metal during the course of 
the 


In order to obtain a record of 


practically all of foun- 
‘ries at first 

casting test pieces at various times dur- 
These test 

various ways 

sults compared to the mixture, or to 

he method of operation which had 


the heat, 
adopted the method of 
pieces 


and 


were 
the re- 


heat. 
examined in 


ing the 


been 
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used at the time the metal represented 
by the test piece was charged. Some 
adopted the plan of casting against a 
chill, breaking the piece and observing 
the depth of the chill. While satis- 
factory to a degree, there was one seri- 
ous objection to this method. The depth 
of the chill is determined by two 
factors, the chemical analysis and the 
temperature of the metal at the time it 
strikes the chill; it was difficult to de- 
termine which might be responsible for 
an error in the depth of the chill. A 
ladle of 


chemical analysis may be 


iron or semi-steel of a given 
productive of 
a series of depths of chills which vary 
the temperature of the 
metal when poured. The depth of the 
chill is greatest the metal is at 
the highest temperature and if poured at 


according to 
when 


a very low temperature, where the metal 
the chill 
reduced to a skin. This fact re- 
sulted in the production of test pieces 
of varying depths of chill which did not 
vary chemically to a corresponding de- 
when the 
This 
and uncertainty as to the accuracy of 
the Other ground a 
spot on the test used the 
scleroscope for the test, while others re- 


is becoming mushy, can be 


mere 


portion 
resulted in 


gree, unchilled was 


analyzed. confusion 
tests. foundries 
piece and 
sorted direct to chemical analysis. 

Any method of examination, however, 
proved of little value, except as a matter 
for the 

repre- 
already 

the 
the 
until 
when, 
needed. 
de- 
scleroscope or the 
this discrepancy in 
time was increased by the time necessary 
to prepare the piece and make the de- 
termination. For this reason any at- 
tempt to use the test pieces for the pur- 
pose of enabling the foundryman to 
a correction during the heat was 
and if the test 
pieces was continued at all it was only 
as a matter of 
The cleaning of 


future reference, 
portion of the heat 
the test piece was 
any change 
effort to 
affect the 
eight or 10 charges later 
probability, it was not 
the investigation 
upon 


of record for 
particular 
sented by 
melted, 


mixture in an 


and made in 
correct 
analysis did not metal 
some 
in all 


When 


pended 


form of 
the 


chemical analysis 


make 
abandoned, casting of 
record 

the shells is a matter 
that may be left to the individual foun- 
dryman, although the most 
method in 
and pickling 1 


satisfactory 
France seems to be tumbling 
a hydroflouric acid so- 
lution. The tumbling serves to remove 
the sand adhering to the surface and to 
knock or rattle the the 
acid bath following insures practically a 
naked iron which facilitates machining. 


Sand particles are eaten out and spongy 


out core, while 


spots or porous areas, that are frequently 
not easily detected after tumbling alone, 
are exposed 

Too much attention cannot be paid to 
product It 


the inspection of the 
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should be severe and thorough. Every 
piece passed should have been inspected 
not only for soundness and size, but for 
weight, strength and_ texture. The 
should be used on several 
spots on each piece and the shell should 
be subjected to a hydraulic test to de- 
velop any holes or strains. A rigid in- 
spection before the casting leaves the 
foundry will save many hours useless 
labor on shells which develop defects 
during machining or which fail to pass 
the ballistic test. The economy effected 
is sufficient to warrant the utmost 
and thought. 

The story of the difficulties encoun- 
tered and the financial losses incurred, 
ignorance of the requirements 
our various industrial establish 
ments first undertook to make foreign 
familiar to all. So with 
the experience of the French foundries 
to guide, bearing in mind the lessons 
from many munition failures in Amer- 
foundries should be pre- 
pared to do their part, should, by any 
chance, the swiftly changing current of 
events necessitate a call upon them. 


Castings With a White Core 
By W. J. Keep 

Ouestion:—We 

fhiculty 


scleroscope 


cart 


due to 
when 


munitions, 1s 


ica, our own 


experiencing dit- 
the 


sample of which 


are 


resulting from chilling of 


small castings, a has 


under cover. It 
that 


chilled, 


gone forward 


will be 


separate 
the 
whereas a 
this chilled 
One man pours off 180 molds of these 
castings per day, or 2,160 pieces. We 
find about 50 to 100 of castings 
showing this peculiarity in a day’s work 
the floors. As 
our iron contains 
0.099 to 0.107 
charges consist of 
600 pounds of 
We 
melt at a blast pressure of from five to 
In breaking up the pig 
iron we occasionally find some chilled 


noted center of the 


casting is gray ex- 


terior surrounds portion 


these 


some of 
the spout, 
per cent silicon and 
cent sulphur. Our 
400 pounds of new iron, 


from tapped 
3.05 


per 


from 


remelt, and 100 pounds of coke. 


seven ounces. 


fracture. Our iron runs in a continuous 


and is carried away in_ hand 
fast as melted. 
-The fault is 


first iron 


stream 
ladles as 
Answer: not in 
The 
cupola bottom, at least it boils because 
of either the steam or gas from the 
cupola bottom. The first iron is caught 
ladle that has not been used be- 
and the iron boils again. If this 
is poured into another ladle to dry it, 
and it boils again, it will probably 
duce castings gray on the outside and 
white in the center. The first 300 
pounds of iron should be used in drying 
ladles and poured into the pig bed or 
into castings. If the molder will catch 
the first iron and pour it into his 
mold, hard spots will not occur. 


your 


iron falls on a damp 


in a 


fore 


pro- 
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Fig. 1—Cores and Core Boxes for French Grenades 


Molding Shells and Grenades 
for the French Army 


OQ PERSONS who have not had actual experience 





in a country where every effort is centered upon 
ultimate victory on the battle front, the important 
part played by the modern foundry 1n_ creating 
mplemenats of war is only vaguely realized. In France, foun- 
dries have heen diverted from peaceful pursuits to a_ basis 
§ war business in a comparatively short time and_ the 
cficiency which has been developed is remarkable.. 
Not only have the French foundries been called upon to 
furnish a great variety of castings for various machines hIG. 3 -HYDRAULIC MOLDING MACHINE FOR 155-MILLI 
indirectly utilized for military purposes, but METER SEMI-STEEL SHELLS 


PY 














they have been required to enter directly into the 


munitions field. One of the interesting phases of this new work is the making of grenades. Fig. 1 shows 
the evolution of a core for spherical grenades used by the French armies. A complete grenade casting is 


shown at J and sectional parts of grenades are shown at /, /. The exterior of the 





‘ casting is a perfect sphere, while the interior is marked by deep staggered grooves. 
The presence of these grooves involves the use of a spherical core having web- 
- shaped projections on the outer surface. B is the core box, in which the lower or : 
" small core A is made. In building up the entire core, the part A is placed in an 
: inverted position in the bottom section of the core box D. The band E is then 
¢ placed around the six side sections of the core box and the sand is placed in the 
% box. After it’ has been rammed, the top section of the box, IF, 
He is put in place and additional sand is applied through the hole in 
oe the top. The springs shown in G are then applied to hold the 
4 drag and cope tight to the cheek and additional sand is added 
through the hole+in the top. After the sand is rammed, a plug 
i is inserted in the hole and the ring may then be taken from the 
| cheek so that the six sides may be expanded to allow the core to 
be removed. The finished cores in position for baking are shown 
at H, H. 

Ms Another form of grenade is made on the hydraulic molding 
“ machine shown in Fig. 2. Machines of this kind are designed for 
rf flat work, two flasks being rammed at the same time. White-metal 
a or cast-iron match plates are used. The flasks are barred and can 
his be poured either in a horizontal or vertical position. Molds can be 
“t made on these machines in from one to two minutes, according to 
" the difficulty of the work. The molds shown in Fig. 2 are for small 
oad hand grenades used by the French. It will be noticed that the mold 
20K) has been arranged to be poured in a horizontal position, two pouring 
“one gates being provided in the cope. Each mold will make 18 grenade 
oe castings. These grenades differ from the one shown at J in Fig. 1, 
tch in that the exterior surface is webbed and the interior is smooth. 
his This simplified the coring and plain eliptical cores having axial core 


FIG. 2-HYDRAULIC MOLDING MACHINE FOR prints as shown in the foreground of Fig. 2, are used. Figs. 3 and 4 
- “HAND GRENADES _ illustrates a type of hydraulic molding machine used extensively in 
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part containing 


vates, 


as the 


draulically 


ror War 
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shells 


a 155-millimetet 


France for molding  semi-steel 


British Institute of Metals Meets 


‘ig. 3 shows a mold for ; , : 
Interesting discussions of subjects per- 


shell 


flask 


One casting is made in each taining to the melting of metal featured 
and the mold is split in half, each the annual general meeting of the Insti- 
Metals in the hall of 
Chemical Society, March 
and 22, 1917. Among the important 


papers presented in abstract at the two 


halt of the pouring tute of lecture 


runners and core prints Phe the London, 


ore shown at the right is supported 2] 


the mold by means of core prints 


bottom and chaplets at the sides. sessions of the meeting articles 


\fter the flask is set in the 


rosition for 


were 
vertical on the “General Properties of Stamping 


Chill “Ma- 


chining Owen 


pouring, the chaplets may and Castings in Brass” and 


entirely Properties of Brass”, by 


The hy 


machine 


drawn out, leaving the core 


supported by the core prints. 





operated molding 


shown in Fig. 3 is capable of making 


15 to 20 shell molds per hour. 
two 90-millimeter 
Fig. 4 
pouring 


‘he mold for 


steel 


seml- 
The 


these 


shells is shown in 
and 
that 


155-millimeter 


method of molding 


molds is used in the 
shells 
ingle runner 
both The 
smaller shells on a hydraulic machine 


from 15 to 20 molds per hour 


similar to 


ase of the except 


gate and delivers 


molds. output of 


The use of hydraulic pressure for 


molding machines in France was given 


marked impetus by the great demand 


materials It is claimed that 


hydraulic machines with a 


operate 
motion and that high 
] ] 


secured and _ controlled 


pressure 


with 





ease The pressure for the 





machine varies trom 





as per; 


square inch, 
; +] 


keeD r 


4—HYDRAULIC MOLDING MA 
HINE FOR 90- MILLIMETER 
SEMI-STEEL SHELLS 


W. Ellis, London; “Surface Tension and 
Cohesion in Metals Alloys’, by 
Sydney W. “Aluminum 
Production by Electrolysis”, by R. Selig- 
and “Annealing of Nickel 
Silver”, by F. ¢ Sheffield. 


melting, 


and 
Smith, London; 
man, London, 
Thompson, 
the discussion of metal 
J. Hocking, London, 
g the 
molding metal at the 
Brook, Shefteld, 
a fuel for melting non-ferrous alloys. 
1 ¢ M. Walter, spoke 
high pressure melting no 
and R. S. Hutton, 
“An 
Melting 


lisc ussions 


reviewed a 


vaper describit process employed 


roval mint. G. 


discussed coal gas 
Birmingham, 
gas 
reenwood, London, 
uted a 


hefheld, contril paper on 


lectric Resistance Furnace for 


Other 
ntributed H. M 


lartley, Carl 


Crucible were 
Thornton, H 
Hering and H. S. Prim 


veneral discussion considerable 


fuel 
melting 


attention was given to economy in 


The 


which ap 


furnaces. 


the operation of 


mportance oO! the 


| subject, 


parently has heen brought to the atten 
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tion of foundrymen by the unusual re- 
quirements of metal for munitions mak- 
ing in England, was particularly empha- 
the 
the 


been 


number of read. 
that 


had 


sized in a papers 


It was shown lack of com 
responsible, in 
failure to adopt eth 


cient means of metal melting. The meet 


parative data 


many cases, for 
ing was in charge of Sir George Beilby, 
head of the 
fuel 


new government board of 


research. 


Determining Proper Weight of the 
Coke Bed 


By W. J. Keep 
Our 
the 
furnace to 


lined to 
from the 
bottom 
inches 


Ouestion: cupola is 
distance 
the 


openings is 15 


and 
the 
tuyere 


45 inches, 
bottom of 
of the 
It is provided with six 


sets of tuy 


having three 
inches high and 5 
total outlet 

We charge 
iron and 1,450 pounds of coke on the 


eres, each openings, 5 


inches long, mak 
435 square 


3,500 pounds of 


ing a area of 


inches. 


first charge and 3,000 pounds of iron 
and 280 pounds of coke on the suc 
ceeding charges, and are obtaining 
However, we 
that the coke 
from 20 to 24 inches 
burned down. \s 
the 20 to 24-inch 
the tuyeres 


bottom, | 


satisfactory results. 


have been informed 


beds should be 
deep after it is 
suming that height 


should be above instead 
the 


to 22 inches 


bed. 
ment in this foundry, it was the prac 


of above would still 
have 18 


on the 


too much coke 


Prior to my employ 


tice to charge 2,500 pounds of iron, 


but with the same amount of coke as 


indicated. However, we gradually 
the iron charges with the 
that the good casting ratio 
increased above what we had formerly 
with the higher fuel 
We would like to whether we 
are getting all that we have a right 
to expect and we would like to know 
whether the advice we have had re 
garding the height of the coke bed is 
correct. 


increased 
result 
melting ratio 
know 


Answer: Everything that you hav 
seems to be right. I 


that you have only one row of tuy 


done assum 
eres in six groups each, having three 
openings, or practically six 
inches. If 
the 


tuyeres 
this is si 


bed 25 


each 5 x 15 
should reduce 
day until 
where this 
In my practice 
the coke 
the 


the iron is 


you pounds 


each you have reached a 


point reduction is suff 


cient 


I endeavor to 
5 to 18 inches 
when 


extend | 
the 
about to be charged. It 


have 
above top of tuyeres 
would be advisable to slag the cupola, 
How- 
advisable to go slow in 
making changes, since the results out 
lined by 


as this will improve the results. 
ever, it is 
seem to be 


you unusually 


satisfactory 




















New Converter Plant for Economical Operation 


Novel Method of Handling Metal in Cupola, Converter and Ladle Reduces 
Amount of Equipment Required—Cleaning Room Facilities Unusually Complete 


WISH | had a dollar for 

every statement I have heard 

to the effect that “all foun- 

dries are the same”. Talk 

with almost any foundryman and he 
will tell you that a particular cast- 
ing plant “is just like all the others”. 
The last man to reveal this remark- 


able fact to me was Tom Marshall, 
salesman of the United 
When _ he 
learned that I was going to Spring- 


beaming 
Foundry Equipment Co. 
field, O., to secure a description of the 
new converter foundry of the Black- 
wood Steel Foundry Co., he assem- 
bled all of the cynical sagacity of his 
20 years in the foundry equipment 
business in an effort to prove to me 
that Blackwood’s plant was no differ- 
ent from the many other converter 
foundries in the country. 

“What are you going to write about 
the place?” he demanded. “I’ve seen 
Blackwood’s establishment, and_ be- 
lieve me, he has a good line of equip- 
ment and knows the business, but his 
shop looks like all the others. All 
you can say is that he has a new 
plant, that each building is so many 
hundred feet long and so many feet 
wide, that the equipment 
consists of so and so, und that the 


melting 


cleaning apparatus was installed by 
Smith, Jones & Co. As far as I can 


‘er 


FIG. 1 ARRANGEMENT OF MELTING EQUIPMENT—THE MANNER IN WHICH 
CONVERTER 





Editor’s Note 

Personal impressions are always 
interesting. Conventional plant de- 
scriptions, on the other hand, are 
prone to be as dry as dust. The 
accompanying article presents in a 
frank, personal way the essential 
features of the organization, equip- 
ment and methods of the Blackwood 
steel foundry. The editor believes 
this method of treatment will com- 
mend itself to the readers of The 
Foundry. It’s the next best thing 
to taking a stroll through the shop 
yourself. 











see, all you can possibly do is to 
write the same old story. Why don’t 
you describe a plant where there is 
something new to talk about?” 

Not having seen the Blackwood 
foundry I could not bring forth tan- 
gible proof that it was “different”, 
but I carefully assured Marshall that 
I would surely nd something un- 
usual in the Springfield casting plant. 

“Oh, that’s all right to say. The 
optimism of the cub is still at high 
tide in your veins. You'll get over 
that. I suppose you will come back 
with the same dyed-in-the-wool yarn 
that every trade journal has been 
using in the last 20 years in describ- 


ing new plants and theirs equipment.” 
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With this parting shot, he left me 
pondering over the question his frank 
remarks had aroused. Are or are not 
all foundries alike? 

s ; 

After a brief survey of the various 
departments of the Blackwood foun- 
dry I had the feeling that possibly 
Marshall was more nearly right in 
his contention than |] As he had 
said, to all outward appearances ther 
were few marks to distinguish the 
plant from any of the many conver 
ter foundries in the country The 
only noticeable feature that I ob 
served was that the cleaning room 
equipment was unusually 
In fact, I could recall only one or 


complete 
two foundries in which the sand 
blast apparatus accommodated th 
large range of castings handled by this 
equipment in the Blackwood plant 
Satisfied that in the main, the equip 
ment was not of sufficient novelty to 
warrant a lengthy description I turned 
my attention to the methods of oper 


ating the foundry, and here I found 


the features which distinguish this 
steel foundry from all others In 


reading the following account of what 
I learned at Springfield, the reader 
will realize that every plant has its 
individual characteristics. Two plants 
with identical equipment 


THE DESIGN OF THE TWO-PIECE 
THE RIGHT 


FIG. 2—SHOWING 


IS PARTED ABOVE 


every department similar 
physically, but as 


under separate managements, 


may be 


long as they are 
different 
reflected 
by the methods employed in making 
castings. And that is the 
that there is a “story” in 
dry. 


ideas of operation will be 
reason 


every It 


Making 


Converter Steel 


The steelmaking process at the 
Blackwood foundry is interesting. The 
melting equipment is composed of 


two specially designed cupolas of the 


SPRUES, GATES AND 


HOW TWO-PIECE 
FRUNNIONS 


RISERS ARE 
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CONVERTER BiG. 3 


blast furnace type and two 2-ton 


side-blow Tropenas converters of the 
Blackwood two-piece type. The cupolas 
which are 36 and 56 inside 
charged 
approximately 


> 


and 35 


inches 


diameter, respectively, are 


with a mixture. of 


65 per cent scrap per cent 


Thirty per cent of the scrap 
is made up of the 


pig iron 
risers, heads, etc., 
from the cleaning room, and the re 
shell 


is operated so 


mainder is a high grade of 
discards. 
that 


are always in the 


The cupola 


approximately 8 tons of metal 


process of being 


REMOVED BY MEANS OF 


ACETYLENE CUTTING TORCHES 


REPAIRS TO 
PWO-PITECE 


\pril, 


LINING ARE SIMPLIFIED B\ 
CONSTRUCTION 
melted, this sufficient 


amount being 


for four 2-ton charges for the 
verter. A blower made by the P. H 
& F. M. Co., Connersville, is 
connected in series to the cupolas, and 
may supply the blast to 
both as desired. 

A full 


the 


con 
Roots 
either or: 


charge of metal is tapped 
3-ton ladle 
handled by a 5-ton electric traveling 
crane built by the Toledo Bridge & 
Co., Toledo, O. After the 
metal is blown it is poured into dis 
tributing ladles 
molds by hand. 

The efficiency of the melting equip 
ment is greatly increased by the spe 
cial design 


from cupola into a 


Crane 


and delivered to the 


of the cupolas and con 
verters and by the system of opera 
tion. By constantly maintaining a suff 
cient amount of metal in the cupola 
to provide for 


converter, the 


four blows of th 


heating value of the 


coke is considerably increased, en 
abling the use of a one-to-seven ratio 


of fuel to iron. 


Advantage of Two-Piece Converter 


The 


converters 


two-piece arrangement of the 


greatly facilitates relining 
and permits the use of one converte! 
continuously for a full day while the 
other is being relined. As 


Fig. 2, 


shown in 
the two-piece converter is sim 
ilar in all respects to the 
unit 


ordinary 
that the shell 
division 
trun- 
makes it 
upper part 


bessemer except 
two parts, the 
being a just 
arrangement 
remove the 


is in line of 


ring above the 
This 
possible to 


nions. 
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of the shell from the lower half, thus 
making the interior of both sections 
accessible for relining. A detailed 
description of the two-piece conver- 
ter, which is an improved type of 
the Tropenas unit patented by A. F. S. 
Blackwood, appeared in the February, 
1913, issue of The Foundry. At the 
present time from 20 to 22 blows are 
taken from the converter each day. 

\s I watched the workmen in the 
act of carrying hot metal from the 
tilted converter to the molds in small 
hand ladles I was again reminded of 
the “all the same” arguments of 
my friend Marshall. Here, evidently, 
the method of distributing metal 
employed in the typical foundry was 
being followed to the letter. Just as 
| was about to dismiss the pouring 
process as an impossible feature for 
my story my attention was called to 
a couple of brackets riveted to one 
of the building columns. As _ their 
purpose was being outlined to me, 
I had visions of again upholding my 
contention with the salesman, for the 
brackets are the forerunners of a 
system of metal distribution that 
will mean a remarkable saving in 
time, labor and equipment. 


A Unique Pouring System 


Under the present system of pour 
ing, the converter is merely a ladle 
during the time the metal is being 
carried from it to the molds. When 
the four heavy brackets situated at 
convenient points in the foundry are 
installed, the entire blow from the 
converter will be poured into a large 
tea-pot ladle carried on the hook 
of the 5-ton crane. This ladle will 
ye carried to one of the four brack 
ets, which is at the proper height 
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FIG. 5—VIEW OF THE MOLDING FLOOR 
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FIG. 6—UNUSUAL VIEW OF INTERIOR OF ROTARY TABLE SAND BLAST 
CHAMBER 


from the floor to bring the spout at 
a point convenient for pouring into 
the small distributing ladles. This 
arrangement will enable the converter 
to empty its charge in less than a 
minute. The slag can be run _ out, 
a new charge ‘deposited from the 
cupola, and under favorable condi- 
tions, the bessemer unit be placed in 
position for blowing five minutes after 
the last melt has been discharged. 
Experienced foundrymen will have 
already concluded that this method 


also releases the crane for other du 
ties as soon as the tea pot ladle is 
placed on one of the brackets. 


Heating Relined Ladles 


This plan naturally necessitates the 
use of a larger number of ladles, and 
in order to facilitate their heating 
an ingenious apparatus has been de 
vised. Cast frames about 5 feet square 
are held in a vertical position and 
lined with fire brick. A hole of suffi- 


cient size to allow the entrance of 


j TT , 
=. rT 1 
’ ee me + » 




















THE SMALLER MOLDS IN THE FOREGROUND ARE MADE ON SQUEEZERS AND 
THE LARGER ONES AT THE END OF THE BUILDING ARE MADE ON ROLL-OVER JAR-RAMMING MACHINES 
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FOR THE SAND BLAST BARREL ARE CLEANED ON THIS ROTARY TABLE MACHT} 
LARGE CASTINGS ARE CLEANED IN A SAND BLAST CHAMBER ; 


the flame from an oil torch is left after they are poured. The old sand Facing sand is made up from. thre 


in the center, and a torch with o1 is over by a sand mixing machine’ parts of new to eight parts of floor 
and air connectio is fastened to silt by the Sand ‘Mixing Machine sand, and calculated on a monthly 
the back of the al fram h . New York, and the excess which basis for molding and core sand, the 
ladle to be heat laced in front iot used for backing is carried to ratio of new sand to old is approx 
of the frame it] lg tight a dry pan made by the Frost Mfg. mately one to six. The sand is sifted 
against the fir bric \V het he o., Galesburg, Ill, in trucks fur- through gyratory riddles made by 


torch is lighted, tl is directed nished by the Lakewood Engineering the Great Western Mfg. Co., Leaven 


against the bott f the ladle. and Cleveland, drawn | a storage worth, Kan., and is rammed by pneu 
since the fire brick in the fram battery tractor built by the Auto- matic rammers manufactured by the 
makes the ladle an enclose: hat matic Transportation Co., Buffalo, N Chicago Pneumatic Tool Co., Chi 
ber, practically all of tl heat 1 The sand is carried from the cago Compressed air is furnished 
expended in heating the lining molding floor to the dry pan at by an Ingersoll-Rand compressor sit 

Molding sand 1 led in-sat night. and this allows time for the uated in a small building which houses 
unusual manner astings at haket tractor batteries to be charged during a Westinghouse motor-generator set 


from the molds «% 1 aS possi the day while the tractor is not in use. together with transforming apparatus 


.RGE ANNEALING FURNACE—ALL CASTINGS ARE SUBJECTED TO A HEAT OF 1,600 DEGREES FOR ONE HOUR, 
THE TEMPERATURE DROPPED TO 1,500 DEGREES, AND THE CASTINGS DRAWN OU 
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usual accessories. 


switchboard, and the 


Small-sized castings are molded on 
a battery of 18 roll-over and pattern- 
draw built by <A. Buch’s 
Elizabethtown, Pa., and 
molds are 


squeezers 
Co., 
the larger 


Sons 
two 
turn-over 


made on 
combination  jar-ramming 


power-draft machines manufactured by 


the International Molding Machine 
Co., Chicago, and a similar machine 
built by the Tabor Mfg. Co., Phila- 


delphia. Two 


ramming 


smaller roll-over, jar- 
machines manufactured by 
each of the two last named com- 
panies are used in the core room. 
The molds are dried by oil torches 
made by the Hauck Mfg. Co., Brook- 
lyn, N. Y., and the Mahr Mfg. Co., 
Minn. 

Small cores are made in a 
built by the 
Co., 

ones are 


Minneapolis, 


Hammer 


core machine 3rown 


Specialty Machinery Chicago, 


while the large made in 


core boxes by hand. Small cores are 
baked in two gas-fired Crawford sec- 
tional ovens built by the Oven Equip- 
ment & Mfg. Co., New Haven, Conn. 
\ Connersville 
blast for 


blower provides the 


these ovens Large cores 
double-chamber, coke 
built by the 


Angle 


are baked in a 


fired oven designed and 


Blackwood company. irons 


fastened on the interior walls of the 


oven at convenient heights form sup 


ports upon which the metal trays 


carrying the cores are placed 


Cleaning Room Operations 


very casting 1s shaken from the 


mold and carried to the cleaning 


room before the completion of the 


day’s work in the foundry. The se 


quence of operations in the cleaning 
department is as follows: Sand-blast- 


ing; cutting off sprues, risers, gates, 
etc.; first inspection; electric welding; 
grinding; 
ing; tumbling; and 
If the third reveals de- 
fects that may be overcome by weld- 
ing, the casting is back to the 
welding from 
passes through all of the 
operations again. 

The equipment 
sists of a large sand blast barrel fur- 
nished by the Ma- 
chinery Co., Chicago; a twin-chamber 


inspection; anneal- 
third 


inspection 


second 


inspection. 


sent 
room, and there it 
subsequent 


sand-blasting con- 


Brown Specialty 
rotary-table sand-blast machine, shown 
in Figs. 6 and 7: and a_sand-blast 


room. Dust from the sand-blasting 


equipment and from the grinders, 


tumblers, etc., is blown into dust ar 
resters situated on elevated platforms 
about 30 feet from the cleaning room 
One of the with 
panying flues from the cleaning room, 
The table 
machine, sand-blast room,and arresters 


arresters, accom 


is shown in Fig. 9. rotary 


were manufactured and installed by 


the Pangborn Corporation, Hagers- 
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town, Md. The three types of sand- 
blast apparatus accommodate cast- 
ings ranging in size from one ounce 
to more than 500 pounds. Small 


pieces are cleaned in the barrel; me- 
dium-sized castings are blasted in the 
rotary-table machine; and large and 
bulky 


of a 


castings are cleaned by means 


hand-operated sand-blast nozzle 


in the sand-blast room. 

The castings are trimmed by means 
of a sprue cutter and acetylene cut- 
ting torches, and then, after being 
inspected, are sent to the welding de- 
electric 


partment for attention. The 


arc-welding apparatus which was man- 


1,500 
drawn 


temperature is then reduced to 


degrees, and the castings are 
from the furnace at this temperature 
While still hot, 
the three 72-inch 
made by the Whiting Foundry Equip- 
Harvey, Ill. The 


temperature is 


they are placed in 


exhaust tumblers 
ment Co., anneal- 
ing furnace indicated 
by a Brown electrical pyrometer made 
by the Brown Instrument Co., Phila- 
delphia. 

The Blackwood 
is an Ohio 
at $400,000. 
pany are: A. F. S. 


dent; J. E. 


Steel Foundry Co 


corporation § capitalized 
The officers of the com- 
Blackwood, presi 


Galvin, vice president and 








FIG. 9 
GRINDERS, ETC., IS 


DUST FROM THE SAND BLAST 


BLOWN TO 








AND FROM THE TUMBLING BARRELS, 
DUST ARRESTERS OUTSIDE THE 


BUILDING 


ufactured and installed by the Lincoln 


Electric Co., Cleveland, is enclosed 


in a room next to the sand-blast 


apparatus Blow holes, shrinkage 


cracks and misruns are repaired by 
this electric process, after which the 
7 castings are 


rough surfaces of the 


ground. The grinding equipment con- 
floor 


Safety Emery 


sists of six two-wheel grinders 


Wheel 


swing 


made by the 
Co. 
grinders 


Springfield, O., and four 


designed by the Blackwood 


The 


that no babbitt is used in 


company. swing grinders are 


unusual in 
their construction, all bearings being 


of the roller type. The second in- 


spection follows the grinding opera- 


tion. 


\ll castings are annealed in a large 


coal-fired annealing furnace built ac- 


cording to a design worked out by 


the George J. Hagan Co., Pittsburgh 


\ charge of 
hour at 


furnace for a period of one 


1.600 


a temperature of 


castings is left in the 


degrees, the 


secretary; George — stage, 


treas- 
urer. The product of the plant consists 
of a great variety of medium size cast 


ings, a large percentage of which art 


used in the automobile industry. 


The annual sales convention of the 
salesmen of 
the Independent Pneumatic Tool Co 
Chicago, was held that city on 
Feb. 28 and ‘March |. The 


held at the 


branch managers and 


first day's 


meeting was company’s 


factory, Aurora, Ill, where the rep 


resentatives were given an opportuni- 


ty to inspect the manufacture and 


construction of the company’s ex- 


tensive line of pneumatic tools rhe 


second day's meeting was held in 


the New 


for the 


Southern hotel, Chicago. 


discussion of sales policies. 


The 


and Cleveland, has recently been ap- 


Kirk Supply Co., Pittsburgh 
pointed agent for the Canada Carbide 
Sales Co. \ 


be carried at 


stock of carbide will 
Cleveland 





rotective Coatings: Japans and Enamels--- 


N THE preceding article the 


composition and properties ot 


ordinary lacquers were briefly 


considered. Useful as these 


preparations are, however, there are 


many purposes, for example, finishing 


automobiles and general metal parts 


which must withstand wear and expos- 


ure and need to be protected from cor- 


rosion, for which they are not well 


fitted Recourse must be had in= such 


cases to certain other finishing materials 


which are of wholly different com 


qualities 


Phe oe. 


position and different 


posse Ss 


known as japans and ename! 


and particularly the baking japans, give 


which has excellent 


decorative 


a hard, rugged film 


protective as well as qualities 


and are indispensable in certain classes ot 
work. 
In general, black baking japa 


made by combining — linseed 
asphalt, gilsonite, stearine pitch, 
similar substances 


The 


thinned with turpentine, 


and 


pitch 


temperatures resulting product 
light 


applied 


bet Zine, Of 


mineral oils and when properly 


and baked at trom 
200 to 450) degrees 


more or I 


temperatures ranging 
Faht Il gi a 

quite 
moisture and 


hard, tairly impervious 


of a high luster 


which Varies trom 


| 


longer, and temperature 


depend on the composition of 
Dull and medium gloss 
by grinding the bright 4: 


black or 
by the 


japans a 


carbon black 1 tine mall, 


selection o le mater 


prope! 
Japans may be applic 


of several ways — such 
dipping and aying, 


condition 


thinned with 


By E P Later 


proper consistency for the purpose, and 


rack 


allowed to drip, the surplus japan run- 


then hung on some sort of a and 


ning back into the tank. 

Tumbling the parts, which must neces- 
sarily be small and of such shape as to 
permit of it in a barrel with a small 


quantity of the japan is a convenient 


way of applying the finish and = may 


sometimes be used to advantage 


Spraying the Japan 


\pplying finishing materials by a 


spray produced by leading them into an 


atomizer and then vaporizing them by a 


current of air, is one of 


the latest 


compressed 


and best methods of finish- 


ing metal work in particular, although 


it is coming into wide use in_ other 


lines. It is not so cheap as tumbling or 


dipping, wherein a much larger number 


of parts may be coated at one time, but 
it is applicable in many instances where 
give finish 
Uniformity, smoothness of coat 


these do not the quality of 
desired 
and ease of control of the thickness are 
used On a 


work 


After the application of the japan by 


its chief advantages and it 1s 


large variety of high grade 


one of the foregoing methods, the parts 


generally are allowed to air-dry for a 
trucks o1 


baked: 


that im 


short time, then are loaded on 


placed directly in the oven and 


and right here may be said 


proper baking a prolific source of 


trouble for many finishers. These ma 


| - 1 
terials vary a 


of the wav from. the 


air-drying sort, that 1s, those which w1!! 


hecome sufficiently hard for the condi- 


ions of service by simple exposure to 
he air. to. those heat- 


300 to 


which require 


treatment to temperature of 


4) degrees Fahr.to oxidize and hardet 


em Therefore, there is a wick 


range ot baking temperatures and it 1s 


mportant to see that the proper control 


of these is obtained, otherwise the re 
sults will not be 


baked 


enough to 


satisfactory A prop- 


erly japan film should be hard 


withstand scratching with the 
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brit- 
tle that it will flake and chip off when 
struck 
baked the 
instance, at too 
temperature or for 
soft and tender 
or tacky. On 


overbaking, by 


finger nail, but should not be so 


cut through with a _ knife or 
sharply. If the film is not 
way it should be, for 


low a too short a 


period, it will be too 


and may even be sticky 


the other hand, ove 
high a 


brittle, 


exposure to too temperature 


manifests itself in a lifeless 
film which chips easily and has poor ad- 
hering qualities. 

The advice of the maker of the japai 
should be obtained as to the proper tem 
baking ane 
followed 
that i 


temperaturs 


and time of 
this 


closely, but it may be 


perature 
ordinarily should — be 

remarked 
general, an increase. of 


means a shorter time of baking, so a 


deal 


shorten the 


good may sometimes be done to 


finishing time by heating 
the oven hotter and thus decreasing the 
baking Such 


be made cautiously, however, and only 


period. changes should 


after careful experiments have show 


the proper conditions to be maintained 
that the 
fully up to the 


It 1s 


and finish so produced is 
standard. 
that a 


throughout as 


eood ovel 


apparent 


heated evenly and uni 


formly as possible, and provided wit! 


the proper facilities for ventilation and 


accurate determination of the tempera 
good work ts_ t 


The baking ot 


distinct 


ture, 1S a necessity if 
be turned out regularly 


a japan film involves two pro 


cesses; first, driving off all solvents and 


compounds which are volatile at the 


temperature employed and second 


oxidation of the oils and possibly other 


substances in the film to a hard coatine 


which is insoluble and resistant to wear 


If the vaporized gases and vapors ar 


not given a free opportunity to escape 
they tend to hinder the baking and may 
result in 


There are 


poor or spoiled work. 


several types of ovens, 
ly in the mode of heating, 


differing large 


such as by steam, generally high pres 
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sure, electricity, gas and coke. Each has 
certain advantages and all are used to 
some extent, but the gas-fired ovens are 
very popular and find, perhaps, the 
widest use. Heating by means of steam 
coils is a convenient way of obtaining 
low to medium temperatures, but higher 
temperatures require the use of high 
pressure steam, which is harder both to 
produce and handle. If electricity is 
cheap it can be utilized satisfactorily for 
heating the oven, if the coils or heating 
units are properly planned and built; 
any temperature which would be re- 
quired for the work can be produced 
and a close control maintained. The 
need of keeping a uniform temperature 
in all parts of the oven is a very real 
yne, as otherwise some portions of the 
load will be overbaked and others not 
enough. In an electric oven the heat- 
ing elements can be so placed as to elim- 
inate this trouble almost, if not quite, 
entirely. 

Heating the oven with coal or coke 
may be cheap enough, but it is rather 
unsatisfactory. Tending and regulating 
the fire involves a good deal of work, 
considerable time is needed to bring the 
oven up to the desired temperature and 
it is not an easy matter to keep it there, 
within reasonably limits, and 
atmospheric conditions have much to do 
with the operation of the oven. 
Furthermore, the dust and ashes which 
cannot be completely done away with 
are detrimental to good work. 

There are * several well-designed gas 
ovens on the market and they afford a 
fairly cheap and convenient solution of 
the baking problem; they are arranged 
to give a good distribution of the heat, 
ire easy to operate and permit of close 
control of the temperature at any de- 
sired point. 


close 


Repeated Coatings 


After the parts have been baked and 
illowed to cool, those which are to re- 
eive more than one coat of japan are 
usually smoothed down and all rough- 
ness removed by means of fine sand- 
aper, after which all dust is carefully 
rushed or blown off and the second 
vat applied and baked as before, this 


rocess being repeated the _ requisite 
number of times. In some classes of 
ork tthe final coat is rubbed with 


stone in water or otherwise 
eated to produce a higher grade finish. 
A large variety of household and 
ther articles, shovels, dustpans, etc., are 
nished with a 


] umice 


very cheap grade of 
ipan made by dissolving bituminous 
mpounds in turpentine, benzine or 


milar solvents. These japans usually 
re applied by dipping, are often air- 
rying, although baked, and 
black finish 
vhich serves the purpose for which it 


intended and frequently 


some are 


ive a glossy brown or 


stands up 
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surprisingly well. They would not, of 
course, be suitable for very high grade 
work, but are mentioned here as the 
metal finisher sometimes may be called 
upon to use them. 

For many purposes, however, the 
foreging class of materials is not suit- 
able, as white or almost any other color 
may be required, so recourse is had in 
such cases to those materials known as 
japan-enamels or varnish-enamels, to 
distinguish them from the true enamels 
which are essentially fusible glasses 
and will be considered later. 


Varnish-Enamels 


These varnish-enamels are pro- 
duced by grinding one or more pigments 
in a suitable varnish vehicle, in a fine 
mill, about as in paint grinding. Var- 
nish, however, is such an important and 
useful material and its mature and 
properties often so little understood that 
it will be worth while to review briefly 
the main points in its manufacture. The 
accomplishment of the desired result in 
the use of these materials is simply a 
matter of handling and applying them in 
the proper way. 

The manufacture of ordinary oil 
varnish is a highly developed art in 
its finer details, but the broad principles 
are simple enough. The resins used in 
varnish making—kauri, copal, manila, 
pontianac, etc—some of which were 
mentioned in the previous article, deal- 
ing with the manufacture of. lacquers, 
are not soluble in linseed oil, but must 
be melted and heated to a high tem- 
perature before a satisfactory combina- 
tion can be made. The process of var- 
nish making, therefore, consists in melt- 
ing a certain amount of the resins in a 
large copper: kettle mounted on small 
wheels. This is placed over a coke fire, 
under a broad stack, and heated until 
the resins have melted and reached the 
proper degree of fluidity. During this 
heating various oils and volatile com- 
pounds are driven off so the gums will 


shrink from 10 to 25 per cent by 
weight. 
Refined linseed oil, which has gener- 


treated 
previously, is slowly added to the melted 
mass and thoroughly stirred; the cook- 
ing is then continued until the solution 
and combination of the ma€aterials is 


ally been heated or otherwise 


complete, a process which calls for 
much experience and skill. After be- 
ing allowed to cool for a time, the 
mixture is thinned to the proper body 
with turpentine or light mineral oils 


and the varnish is then drawn off into 
large tanks and allowed to stand for 
months or even years, in order to settle 
and age. 

A large variety of varnishes can be 
made, since any one of several gums or 
combinations of these may be used and 
the amount of oil added may vary 





139 


widely. A given varnish may be en- 
tirely satisfactory for one purpose and 
practically useless for another; there- 
fore, varnishes are, or should be, made 
up with due consideration of the pur- 
poses for which they are intended. 

When different pigments are ground 
in a varnish a rather thick liquid is ob- 
tained, which gives a more or less glossy 
finish of any desired color. These var- 
nish-enamels are practically air-drying 
if given enough time, but are almost 
always dried or baked at a gentle heat, 
generally not above 180 degrees Fahr. 
at the most, for a period varying from 
one to three or four hours. The degree 
of heat, and to some extent the length 
of time, depend on the color of the 
enamel and on the varnish base. The 
light and delicate colors usually darken 
for one reason or another very readily 
under the influence of heat so great care 
must be taken to keep all conditions 
well within the danger line or spoiled 
work will be the result. Of course, 
darkening is usually not so objectionable 
with the darker colors and it is often 
possible to use a higher temperature 
with these. 

It can be noted that the maintenance 
of a steady, uniform temperature in all 
parts of the oven, with sufficient ven- 
tilation to remove quickly all products 
of evaporation or combustion and supply 
fresh air is of much more importance in 
the case of these enamels than with the 
black japans. It requires so little to dis- 
figure or spoil work of this nature it is 
usually necessary to exercise every precau- 
tion if high grade work is to be pro- 
duced, and this applies not only to the 
baking, but to the applica:ion as well. 
Thus, the parts must be entirely free 
from grease or dust and dirt; in the lat- 
ter case streaks or a muddy effect will 
be produced, especially if the material 
is applied with a brush. Brushes and 
spraying machines must be thoroughly 
cleaned before using and, as in the 
case of lacquers, varnishes or any high 
grade finishes, the air of the finishing 
room must be kept as free from dust 
as possible and the parts should be al- 
lowed to dry only on a covered truck. 


Consideration of True Enamels 


Color work of this sort generally re- 
ceives more than one coat, so each is 
lightly sanded and smoothed down to 
remove all rough spots and provide a 
surface to which the next one can ad- 
here, before the latter is applied. 

Sometimes a final coat of clear var- 
nish is given to protect a color coat or 
bring up the gloss, but the application 
and baking of this is about the same 
as given for the preceding coats. 

The true enamels, which were men- 
tioned briefly, are an entirely different 
class of materials from those which have 
been considered so far, being, in effect, 
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af 
metal 


The 


not called on, as a general 


glasses. ordinary 


produce this kind of work, but thoss 
gaged in the finishing of 

art goods usually have more 
it to do and, _ further, 
enameled industry 
still 
LO briefly 


While 


giasses the) ar Oo! 


Ware 
and is growing, it 1s worth 
discuss the process. 
are essenti 
somewhat differe1 
composition and properties than thi 
dinary material with which we are ac- 
quainted and 
to be 


potassium and sodium 


may broadly be considered 


compounds of calcium, aluminum, 
with  silic 


boron. These elements may 


from a mixture of calcite or 


ca 7 - 
feldspar an 
T 7 
Naturally, 


have dif- 


sand or ground quartz, 


clay, soda ash and borax 


enamels for different purposes 


ferent compositions and various sub- 
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stances other than those given 


added; 


may be 


thus, manganese dioxide is em- 


ployed in dark colored enamels, as an 
oxidizing agent, while cobalt oxide and 


other oxides and compounds find a 
wide use. intro- 


Certain metals are 
for the [ 


col ir as, 


duced purpose of giving a de- 


sired copper or chromium for 


or titanium 
violet or 


uranium low, 


tor 


green, for vel 


manganese brown, cobalt 


for blue, tin oxide for white, etc 


There is almost an endless number of 
for and a good deal 


formulas enamels 


of secrecy is observed by the manu- 
facturers regarding the materials and pro- 
portions of each used,although the gen- 
eral process of manufacture is the same, 
After 
the materials are weighed they are well 


substantially, for most of these 


mixed and charged into a reverberatory 
furnace heated by gas or oil and melted 


down to a clear glass. When this is ac- 
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. 


complished the molten mixture is run 
into water and thereby broken up into 
fine particles which are then ground in 
a mill to a powder 
suspended in water. 

In applying the finish the thoroughly 
cleaned parts are dipped into this sus- 
the finish is brushed or 
sprayed on and allowed to dry; then the 
parts are placed in a muffle or suitable 


which is usually 


pension or 


furnace and heated to a temperature of 
1,000 degrees Cent. or more. This in- 
tense heat fuses the particles of enamel 
hard, strong coating of 
One or two additional coats, depending 


into a glass 
on the nature of the work, may then be 
given, each applied and burned as before. 
The final result is a hard, glassy sur- 
face is capable of withstanding 
severe wear and tear, is not easily af- 
fected by acids or alkalis and possesses 
considerable decorative merit 


which 


Melting Malleable lron in Electric Furnace 


N EXCEEDINGLY interesting 
melting and refin- 


lor 


method of 


ing malleable iron cast- 
developed by 


The 


Cleve- 


ings has been 
W. G. 
National 
land, 
melting 


air furnace, 


Kranz, vice 


Malleable 
involving the 


president, 
Castings Co., 
use of a primary 


furnace, such as a cupola or 
together 
and an 
the 


issue 


bessemer 
The 
process described in 
a patent to Mr. Dec 
5, 1916, and assigned by him to The 
National Malleable Castings Co. This 
No. 1,206,861, reads as 
“My invention relates to the treatment 


with a 


converter electric furnace 


details of are 


Kranz on 


patent, follows 


of iron intended to be made into cast- 


overcome the 
the 


ings; and is designed to 


difficulties resulting from presence 


of relatively high carbon and also in 


some cases of relatively high manganese 
and silicon, but fF carbon, 
in the iron. 

“In 


iron or 


particularly of 


carrying out 


both, high in 


my invention, 
scrap, or 


and which may contain appreciabl 


centages of manganese and silicon, 


melted in any suitable furnace, sucl 


a cupola, open hearth, or air fur 


A portion of the melted charge depet 
the 
impurities to be 
tapped out of the 
ferred to 


the 


ing on amount of carbon and 


removed 1s 


furnace and trans 


a bessemer converter, in which 


carbon, manganese icon 


are 
The 


treated metal, and the remainder of the 


wholly or partially blow: 


furnace, are then 


other 


charge direct’ from the 
ladle or 

that the 
carbon (as well as the percentage of the 


poured into a 


with the result 


container 


percentage of 


manganese and silicon) in the complete 


charge is reduced to within desired 


limits, and may then be cast. If a fur- 


the charge 


electric or 


ther refinement is desired, 


may be transferred to an 
other suitable refining furnace, in which 
the refinement of the 
pleted. 


metal is com- 

the 
blast 
pro- 


also be desirable to 
first 
which 
the 
treated in a 


“It may 
the 


tap 


metal in instance from a 


furnace, in event a 
first 


bessemer 


proper 
introduced 
and the 


portion of metal is 


into and 


carbon and other substances reduced 


The treated metal is then mingled with 
from the 
furnace either to be cast or to be 


the remainder of the charge 
blast 
further treated in a refining furnace. 

“T have found that with a charge of 
3.25 per cent of carbon 


iron containing 


very satisfactory results can be obtained 
by taking one-fifth of the charge, intro- 
ducing it into a bessemer and ‘reduc- 
the carbon to 0.50 per cent or less 
the 


the re- 


ing 


by treatment therein, so that when 


treated metal is mingled with 
mainder of the charge the percentage of 
the 


2.70 per cent 


whole is approximately 
\fter further 
the 
well 


carbon in 
treatment 
thus 

for 


in an electric furnace metal 


refined is extremely adapted 


malleable castings, and can be produced 
at a very much lower cost and in much 
the case 
carbon is 


when the re- 

effected in 
the 
f it is desired to pro- 


less time than is 
duction of the 


either the melting furnace or in 


electric furnac 


duce gray iron castings, suitable addi- 


ns such as manganese or silicon may 


made in the vessel to which it has 


been transferred, and the charge may 
then be cast. 

“The advantages of my invention will 
be apparent to those skilled in the mak- 
ing of iron castings, since the troubles 
high percentages of 


bon and in some instances from high per- 


arising from car- 


centages of manganese and silicon, art 
practically eliminated, and iron contain- 
ing excesses of such materials is 
dered commercially available for mallea- 
bleizing and other purposes at a low 
cost and with a considerable saving in 
the time required for 
castings. By the use of my invention 
it will be seen that the carbon and other 
substances may be reduced and equalized 
in any proportions depending on the 
character of the iron which it is desired 
to produce. It is, however, not usually 
desirable to reduce the carbon below 
1.50 per cent; and while for certain pur- 
poses the treated metal may contain any 
per cent below the carbon content of the 
untreated metal, in most instances it is 
desirable to reduce the carbon to below 
3 per cent. 


ren 


its conversion into 


“The terms and expressions which | 
have employed are used as terms of de- 
scription and not of limitations, and | 
have no intention, in the use of such 
terms and expressions, of excluding any 
equivalents of the features shown and 
described, or portions thereof, but 
various modifications in 
described and in the ap- 
paratus as used are possible within the 
scope of the invention claimed.” 

The National Malleable Castings Co 
is constructing a new plant in Cleveland 
in which apparatus for making malle- 
able castings substantially according to 
the foregoing process is being installed 

The equipment, it is understood, will 
include two 12-ton electric furnaces of 
the heroult arc type, bessemer convert- 
cupolas, traveling cranes, machine 

etc. The building, which is ir- 
regularly shaped, will be approximately 
575x725 feet. The plant occupies a site 


of 32 acres, purchased a few years ago. 


recognize that 
the method as 


ers, 


tools, 


























The Manufacture of Manganese Steel Castings 


A Discussion of the Difficulties Encountered in Making Alloy Castings 
—The Application of Manganese Steel to Various Kinds of Work 


LTHOUGH the steel foundry 
industry has made tremendous 
strides in the past decade, the 
surrounding the 
manufacture of steel castings are 
less embarrassing at present 
than they were 10 years ago. As fast as 
the problems standing in the pathway of 


difficulties 


scarcely 


progress are solved and removed, new 
perplexities arise owing to the enlarge- 
ment of the field of operations. The 
growth of the industry has led to 

















FIG. 1— MICROSTRUCTURE OF CAST 
MANGANESE STEEL UNTREATED, 
MAGNIFIED 100 DIAMETERS 


specialization and at present there are 
several large steel foundries in the 
United States and abroad that concen- 
trate their efforts on the production of 
high manganese castings. On account of 
its peculiar properties including remark- 
able resistance to abrasive action, man- 
ganese steel is used for a great variety 
of industrial purposes and the shops 
manufacturing this: material in the 
United States now have a combined 
capacity of approximately 70,000 tons per 
year. 

Strange to say, however, the difficul- 
ties surrounding the manufacture of 
manganese steel castings do not seem 
to be as fully appreciated as those con- 
nected with the production of ordinary 
castings, possibly because 
they have not been as widely discussed 
As a matter of fact, the manganese steel 
foundryman finds himself confronted 
with all the problems of the ordinary 


carbon - steel 


A paper presented at the September, 1916, 
meeting of the American Foundrymen’s Asso- 
ciation, Cleveland. The author of this paper, 
is vice president of the American Manganese 
Steel Co., Chicago. 


steel toundryman, plus a host of special 
complications arising from the peculiar 
physical and chemical characteristics of 
the material with which he is working. 
In order to achieve success it is neces- 
sary to have special experience all along 
the line, particularly with reference to 
melting and 
heat-treating the 
the purpose of pointing out and dis- 


metals and 
castings. It is for 
1 


mixing the 


cussing some of the peculiar problems 
of the manganese steel foundrymen that 
this article has been written. 

Manganese steel was developed origin- 
ally in England, largely through the 
efforts of Sir Robert Hadfield. It has 
been manufactured on a commercia! 
basis for nearly 26 years. The first 
manganese steel castings made in the 
United States were turned out in 1892. 
Originally it was considered impossible 
to make manganese castings success- 
fully weighing over a few hundred 
pounds, but at the present time large 
rolling mill pinions, crusher heads and 
similar castings weighing up to 30,000 
pounds each are being produced regu- 
larly and it does not appear that the 
limit of weight has been reached by a 


considerable margin. 
A Great Variety of Uses 


Manganese steel castings are used for 
a great variety of purposes, including 
parts for asphalt presses, ball mills, 
brick and tile machinery, cement kilns, 
Chilean mills, clay mills, coal breaking 
machinery, coal mining machinery, con- 
crete mixers, copper converters, travel- 
dredges, gears, 


ing cranes, crushers, 


grab buckets, steam shovels, lifting mag- 


nets, rolling mill machinery, stamp 
mills, etc Manganese steel also is 
employed for the manufacture of safes, 
railway frogs and crossings, foundry 
tumbling barrels, etc 

As manufactured at present, manga- 


nese steel is similar in analysis to 


si 
ordinary converter metal except that it 


is high in carbon and unusually high in 


manganes¢ In ordinary commercial 
castings the proportions of the latter 
metal range from 11 to 13% per cent. 


This combination of elements gives the 
finished castings certain distinctive met- 
allographic and physical qualities, which 
wll be detailed later in this article 
From one standpoint, manganese steel 
is similar to malleable iron in that the 
casting as it comes from the sand is 
almost glass hard and very brittle. It 
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By W S McKee 


must be made ductile by an anne 


aling 
or heat-treating process. The heat treat- 
of the 
process, and must be properly manipu- 


ment is a very essential part 


lated to insure satisfactory results. 

The necessity for heat treatment lim- 
its the thickness of section which it is 
possible to cast successfully with ma: 
ganese steel. Originally the castings 
were made with comparatively thin sec- 
tions, but researches carried on during 
the past few years by prominent manu- 

















FIG. 2 — MICROSTRUCTURE OF CAST 
MANGANESE STEEL PROPERLY 
HEATED, MAGNIFIED 100 
DIAMETERS 


facturers have resulted in a gradual 
increase in the thickness of section that 
it is possible to treat successfully, until 
at present castings with 
5% inches in 
satisfactorily. 

out to 
inches, 


walls up to 
thickness are handled 
Heavy castings are cored 
a minimum thickness of 5% 
This not only serves to elim- 
inate the internal stresses which invari- 
ably are set up in a very thick casting. 
but also reduces the weight and inertia 
of the piece, an important consideratior 
if the casting is a moving part in 
machine. At the same time, the maxi- 
mum annealing thickness of 5'%4 inches 
is sufficient to permit the use of man- 
ganese steel for the heaviest classes of 
machinery. It 

going, that although manganese steel is 
made in a converter and cast in sand 


‘ 
molds, the 


is evident from the fore- 


process is by no means a 
simple one Unusual experience and 
ability are required if successful results 
are to be obtained. 

The early papers of Sir Robert Had- 
field mentioned 
mens of 


tensile tests of speci- 


manganese steel showing am 
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ultimate strength of approximately 100,- 
000 pounds per square inch with elonga- 
tions as high as 40 per cent. In some 


few instances an ultimate strength of 
150,000 pounds per square inch is men- 
tioned by Mr. Hadfield. That the 
physical characteristics of manganese 


steel are superior to many high grade 
steels is indicated by the following 
figures averaged from a series of 19 
tests of manganese steel made by Robert 

















FIG COIL SHIELD 


MAGNET 


FOR LIFTING 


W. Hunt & Co., Chicago. 
follows: 


The 


limit, 


figures 


are as Elastic 53,396 
pounds 
108,460 


tion in 


per square inch; tensile strength, 


pounds per square inch; elonga- 
> 5 shes 33.71 ‘ ‘ent: reduc- 
< inches, JJ./1 per cent; reduc 
tion of area, 38.56 per cent. 


Manganese steel does owe its 


not 


wear resisting qualities to its hardness 


When subjected to the Brinell test, it 
shows an average hardness number of 
about 200. The extreme outer fibre 

















FIG. 4 LARGE MANGANESE STEEI 
CUTTER HEAD 

ot the treated steel shows a slightly 
lower hardness number than at a depth 
of about '%-inch. From the latter point 
the hardness remains constant to the 
core of the casting. The lowering of 
the hardness at the surface is due to 
the oxidation of the carbon which forms 
on the surface during the heat treat- 
ment. The toughness of the material 
is due to its great molecular cohesion 
which causes the particles to flow rather 
than to tear off. When tested with a 
scleroscope, manganese steel shows a 
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hardness of from 40 to 50. The specific 
heat ranges from 0.145 at ordinary tem- 
perature to about 0.20 at 1,200 degrees 
Cent. Between ordinary atmospheric 
temperatures and 600 degrees Cent., 
the heat conductivity appears to be 
about one-third that of low carbon 
steel. The specific gravity of manga- 
nese steel ingots is nearly the same as 
the result obtained by the usual method 
of determining specific gravity with a 
chemical balance, using a small speci- 
men of cast steel. The rolled steel is 
slightly heavier than the cast material. 


Peculiar Electrical Properties 


The electrical resistance of manganese 
steel is approximately 3.4 times the re- 
sistance of ordinary bessemer steel. At 
temperatures between 100 and 600 de- 
Cent. the electrical resistance is 
said to remain practically constant. 
steel is non-magnetic and 
advantage is taken of this property in 
the use of this material for shields or 
bottom plates for lifting magnets, such 
as are extensively employed 


grees 


Manganese 


in foun- 


dries. The shrinkage of manganese 
steel is excessive, amounting to 5/16- 
inch per foot as against 3/16-inch to 


14-inch in ordinary steel foundry prac- 
The high shrinkage creates a 
number of foundry problems which will 


tice. 


be discussed in some detail later. Cast 
manganese steel has a chemical com- 
position as shown in the following 
table: 
CHEMICAL ANALYSIS OF MAN- 
GANESE STEEL. 
Per cent 
CO paws a chaldeusan 655058 aa Bao 
Sree ne Reinet rt alps 0.30 
Manganese ieee Poy ea oe 12.50 
Sulphur, less than......... 0.02 
Phosphorus, about’....... 0.08 


The distinctive characteristics of man- 


ganese steel are clearly delineated by 
the microscope. It is well known that 
manganese is present in all ordinary 


steel, but the metal does not become 
austenitic until about 6 per cent man- 
ganese and 0.80 per cent carbon are 


introduced. Commercial manganese steel 


generally contains from 11 to 13% per 


cent manganese and from 1.00 to 1.30 
per cent carbon. 
Metallographic Explanation of 
Characteristics 
In the cast state the metal is com- 
posed principally of austenite and free 


cementite, solution of 


carbide of 


austenite being a 


iron, manganese and iron 


cementite is 
carbide of 


while free 


composed of the 


and mangenese, 


iron and 


which 


manganese remain undissolved 
Free cementite is very hard and brittle 
and therefore manganese steel is also 
very brittle in the cast condition. How- 


ever, upon receiving a proper heat treat- 
ment all of ‘the free cementite is dis- 
solved forming austenite which is known 
to be ductile and to 


very present a 
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high resistance to wear. We thus have 
a metallographic explanation of the 
chief characteristics of manganese steel 
In order to obtain the austenitic struc- 
ture it is necessary that the steel be 
given a correct treatment. Microscopic 
examination reveals the fact that if the 
steel is heated to a proper temperature 
and quenched in water, it is composed 
entirely of austenite. By the aid of 
the microscope, therefore, the proper 
structure can be determined and _ to- 
gether with physical tests and chemical 
analysis most excellent results are ob- 
tained. 

The accompanying microphotographs, 
Fig. 1 and Fig. 2, show the structures 
of manganese steel as cast and after 
treatment, magnified 100 diameters. Fig 
1 shows the -structure of manganese 
steel in the cast condition. Fig. 2 
shows the same steel heated to a tem- 
perature of 1,800 degrees Fahr. and 
quenched in water. It will be noted 
that since the heat treatment all of th 
free cementite has disappeared leaving 
a purely austenitic structure. If th 
again heated to over 700 de- 
grees Fahr. the pure austenitic structur: 


steel is 

















FIG. 5—EARLY DESIGN OF 


DREDGE 
BUCKET SHOWING SHARP COR- 
NERS IN BACK EYE 


is destroyed, seriously injuring the qual- 
ity of the metal. It, therefore, is 
that manganese steel should 
not be heated to a temperature exceed- 
ing 700 degrees Fahr. after leaving th: 
foundry where it was manufactured. 
Owing to shrinkage difficulties and 
to the problems connected with anneal- 
ing, it 1s necessary, in order to achieve 


im- 
perative 


success in the manufacture of manga- 
nese steel castings, to start with th 
design of the parts. A few simpk 


changes in design may spell the differ- 
ence between success and failure in th 


foundry. It is 


for the de 


have a 


necessary 
however, to thorough 
knowledge of the peculiarities of th 
metal. The importance of correct dé 
sign is very clearly indicated by th 
buckets shown in Figs. 5 and ¢ 
The original type of bucket is show! 
in Fig 
Fig. 6 


signer, 


lredoe 
aredge 


5 and the improved design in 
In Fig. 5 it will be noted that 
there are two square corners in the 
back In this design the bushing 
with the eye is fitted, 


eye. 


which bears on 
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the shoulders created by the two sharp 
corners previously mentioned. Although 
these corners were provided with a 
small fillet it was found extremely dif- 
ficult to insure perfectly sound metal 
at this point. As a result, the bucket 
was apt to fail at one of the points of 
greatest stress. In the improved design 
hown in Fig. 6 it will be noted that 
two square corners been 
ntirely eliminated resulting in a much 
more satisfactory job from a foundry- 
man’s standpoint. 


the have 


Fig. 6not only shows 
the new form of the back eye but also 
illustrates the with which the 
fitted. Generally speaking it is 
necessary to 


section 


bushing 
eye is 
avoid an abrupt 
and sharp corners 


when making manganese steel than when 


more 
change in 
turning out ordinary low carbon steel 
castings. 

It is 
provided 


the be 
proper 
this 


foundrymen 


that 
the 
for 


necessary 
with 
and 


pattern 

shrinkage 
allowances reason many 
to 


from original 


manganese steel prefer 
make their 


drawings 


own patterns 


supplied by their customers. 


When patterns are furnished they fre- 


juently have to be rebuilt in order to 

















1. 6—PRESENT DESIGN OF 
BUCKET WITH CORNERS IN 
EYE ELIMINATED 


DREDGE 
BACK 


The 
neces for shrinkage are not confined 
‘i : 
but 
the metal in 
to 
to 
additions 


tain satisfactory results allow- 


dimensions of the 


the 


mply the pat- 


ern distribution 
At 


to a 


include 
the casting 
add 


withstand 


also 
times 
is metal 


necessary cast- 


ng temporarily shrinkage 
of metal 
moved in the machine shop by grind- 

In 
ndling work of this character, unusual 
kill is to 


llow stresses. 


, : . = | 
alns 5 sucn 


art 


casting is shipped 


g before the 


necessary in order properly 


While a 


used in 


shrinkage 
of the 
steel foundries 
id, it | 


Nas 


for 


patterns man- 


are made of 


been found advantageous 


use metal where great durability is 


quired, as in ordinary practice A 
mplete manganese steel casting plant 


should 


pattern 


eretore, include a_ properly 
quipped 


ind 


ithe Ss, 


shop provided with 


Saws, circular saws, woodworking 


and boring and mortising ma- 


with other 
and 
various 


lines, together 
rapid 


the 


equipment 
economical 
kinds of 


tor the 
n of 


produc- 
patterns. 
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The molding floor of a typical large 
manganese steel shown in 
Fig. 9. It will observed that the 
crane equipment is extensive including 
heavy electric traveling cranes which 
span the entire floor, supplemented by 
wall cranes. In making molds it has 
been found that ordinary molding sand 
and clay binders are unsatisfactory on 
account of the cutting of the 
molten metal. Sands with a high per- 
centage of silica are 
the molds 


foundry is 
be 


action 


used and most of 
dried. Special fac- 
ing mixtures are required owing to the 


crushing effect of the shrinking manga- 


are oven 


nese steel. An open facing which will 
yield readily is necessary, but at the 
same time sufficient skin hardness to 
prevent the mold from being washed 
away is required. Similar difficulties 
are encountered in providing proper 
core sand mixtures. These mixtures 


must be free venting; they must have 
sufficient strength to stand up properly 
under the destructive of the 
molten metal and at the time the 
core must yield readily the 
to The 
of steel 
extensive 


action 
same 
when cast- 
larger 

have 
which 
the 


core 


ing commences shrink. 


manufacturers manganese 
conducted 
have enabled 
proper and 
sand and to develop standard formulas. 


experiments 
to 
facings 


them determine 


mixtures for 


How the Metal is Melted 

For melting the metal standard side 
blow converters have been found satis- 
fatcory. At the Chicago Heights plant 
of the American Manganese Steel Co. 
two cupolas are provided for the prim- 
ary melting of the metal and _ four 
3-ton converters are installed. The 
cupolas are situated in a mezzanine 
floor behind the converters and are so 
arranged that the metal may be drained 
directly from the cupola spouts into 
the converters. The ladle and crane 
equipment is similar to that found in 
the average steel foundry handling 


heav i work. 


Manganese steel is a special converter 


metal to which a quantity of ferro- 
manganese is added in the ladle. Stand- 
ard 80 per cent ferro-manganese is em- 
ployed and it is necessary to provide 


suitable facilities for melting this ma- 


terial. crucibles 


For this purpose either 


or specially designed reverberatory fur- 
naces may be employed. If the latter 
method is used, considerable experi- 


ence is required to design the furnace 


properly and to operate it successfully 


[he reverberatory furnace, however, has 


certain advantages over the crucible 
method, inasmuch as under proper con- 
ditions the labor cost is much less. The 
working conditions in the furnace room 
also are less severe and the cost of 
crucibles, no small item at the present 
time, is eliminated. 

The melted alloy is placed in the 
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bottom of the ladle and the steel from 
the converter is poured in on _ top, 


enough ferro-manganese being used so 
that the castings will show about 12% 
per cent manganese when analyzed. 
This an average figure; the exact 
quantity of manganese varies somewhat 
with the nature of the work. The 
manganese acts a strong scavenger, 
removing the gases and impurities from 
the metal, leaving it condensed and 


is 


as 

















FIG. 7—MANGANESE STEEL 
TUMBLER WEIGHING 
POUNDS 


DREDGE 


24,578 


The 


and 


production of slag 
the 
poured the ladles are allowed to stand 


for a time in order to permit the alloy 


homogeneous. 


is excessive before molds are 


to perform its function and also to 
skim off the slag. The raw materials 
used in the production of the converter 


metal include low-phosphorus pig iron 


and selected steel scrap, similar to those 


used in the ordinary bessemer steel 








FIG. 8 HEAT TREATING FURNACES 
WITH TANKS FOR QUENCHING 
CASTINGS 
foundry. The same careful selection is 
necessary to insure uniformity in the 


t 
The andled 
and poured while very hot. 
As 


castings 


finished product. metal is h 


mentioned, when the 
the 


before 


previously 
sand 
they 

be annealed. 
For this purpose furnaces of the proper 
in which the be 
readily controled are necessary, together 
with quenching tanks and suitable crane 


come from they are 


glass hard and are suit- 


able for use they must 


size temperature may 
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1 


equipment for handling the hot cast- 
ings The annealing furnaces are of 
the ordinary open-flue typ: Usually 
they are provided with cars on which 
the castings are place 1 tor the heat- 
treating process. It is essential that as 
little time as possible elapse betwee 

the moment when the turnace door is 
opened and that when the casting 1s 


immersed in the quenching tank. It 1s, 
therefore, desirable to locate the tanks 
directly in front of the annealing fur 
naces as shown in Fig. 8 

In discussing the heat treatment of 
Potter in a 
Western 


Society of Engineers, at Chicago, Feb 
1 


manganese steel, W. S$ 
paper presented before the 
17, 1909, makes the following interest- 
ing statements: 

“Upward of 75 years ago men in 


Sheffield, Eng., understood that steel 





>: Soe 
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1000 degrees Cent., and immediately 
quenching in water. No theory cover- 
ing the necessity of this reheating and 
quenching was given. 

“Manganese steel of ordinary com- 
position poured in a layer about !4-inch 
to %-inch thick in a chill mold will, 
when cold, bend double, and has all 
the usual toughness of reheated and 
manganese _ steel. 
from the same ladle of steel poured in 


quenched Castings 
sand molds have a toughness approxi- 
mating the toughness of the reheated 
and quenched metal in inverse propor- 
tion to the thickness of the sand cast 
section. For example, a sand-cast sec- 
tion %-inch thick will usually bend from 
45 degrees to 90 degrees before it 
breaks by cold bending. A_ section 2 
inches thick usually breaks in cold bend- 


vefore it is deflected as much as 


Ing 








FIG. 9—GENERAL VIEW OF MOLDING FLOOR OF TYPICAL MANGANESE 


STEEL FOUNDRY 


containing moderate additions of man 


ganese had certain properties which 
could be described as those ot carbo1 
steel, and that steels containing a higher 
percentage than 5 per cent or 5 per 


cent were very weak and brittle 


“Some 30 vears ago thre Hadtields 
father and son, or thet ssociates 
found, and the son advertised, tl fact 
that castings and torgings containing 
the higher  percentag mang 
rte heating to a | ) iture 
quenching with water, were very strong 
and tough and that t treated 
remarkable resistance to abrasive weat 


The proportion of manganese menti 
is suitable for track-work castings 
t 


Hadfield’s early patents | 


No heat treatment was mention: 


the early papers, but later a treatment 
was announced and nsisted heating 
the castings at first slowly and_ the 
rapidly to 800 degre: YQ) degrees 


NOTE EXTENSIVE CRANE EQUIPMENT 


thinner 
whiter and has smaller crystals than 


20 degrees. The section 1s 
the heavy sand-cast section, and the 
chill-cast section is still whiter and has 
still smaller crystals than the thin sand- 
cast section. If the three specimens 
are heated to 1,000 degrees Cent. and 
quenched in water they will exhibit 

each case a very remarkable and _ prac- 
tically equal degree of toughness In 


all these cases the steel has practically 


the same hardness. The chill-cast speci- 
men, before reheating, is the hardest; 
the sand-cast ecimens are the softest. 
If the specimens are now heated to 700 
degrees Cent., or even a little lower 
mperature, held for, say one-half hour 

this temperature, and cooled slowly 

ordinary temperature and broken, they 
re surprisingly weak, and as a rule, 
bend but slightly before breaking. The 
crystals are very large and it is obvious 
that no strong cementing materials are 
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present to bond the crystals. <A section 
3 inches thick cooled slowly from the 
heat of casting, and put under a drop 
weight will break about as readily as 
an equal thickness of a fair quality of 
gray iron and will frequently show 
crystals with a mirror surface as large 
as 1%4x1 inch. For the most part 
such a section so treated and broken 
will show crystals about 14-inch to 3%- 
inch on a side. A specimen heated to 
above 700 degrees Cent. and cooled 
slowly to below 600 degrees Cent., is 
very weak. If this specimen is reheated 
to 700 degrees Cent., and quenched in 
water only, a slight increase in tough- 
ness is noted. The crystals are still 
apparently as large as ever. The bond 
between the crystals is almost as weak 
as before, and yet from the other tests 
it is clear that the steel crystalizes or 
re-crystalizes considerably below 700 de- 
grees Cent. 


Analysis by Color Tests 


“Comparing this steel with a carbon 
steel it is obvious that the cementing 
materials are not taker into solution at 
as low a heat in the manganese steel 
as in the carbon steel. In the carbon 
steel, the size of crystals, strength 
toughness, etc., may be redetermined 
any number of times by reheating to 
700 degrees Cent. and cooling, and as 
is well known, the physical properties 
are governed by the rate of cooling 
The manganese steel after being put 
in a weak condition due to slow cool- 
ing from 700 degrees or above is only 
put in a condition of maximum tough- 
ness by reheating to a much higher 
temperature and then cooling rapidly 
enough to prevent either mechanical or 
chemical separation. A comparison of 
color carbon tests with determinations 
of total carbon by combustion, shows 
that the slow-cooled steel has a much 
smaller amount of carbon in the condi- 
tion which permits of the determina- 
tion of carbon by color than the man- 
ganese steel which has been rapidly 
cooied. The highest color result is 
obtained from the thin chill-cast section, 
the next specimen 
} 


highest from a 
heated for a_ short time only 

quenched in water. The lowest carb 
result, by color test, is found in the 
specimen which has been heated to 

high temperature, maintained at this 
temperature for some time and cool 
very slowly. The chill-cast specimer 
showing by total carbon determinatiot 
110 points carbon, by color test ma) 
The specimet 
annealed at a high heat will give colo: 


show 105 to 108 points. 
results ranging from 0.60 to 0.95 pe: 
cent, depending upon the time to which 
the specimen was exposed to the highest 
temperature, the rate of cooling, and 
the percentages of manganese and sili- 
con that are present in the metal. 
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from the 
general knowledge pertaining to the art 
f ‘black heart’ malleable iron manu- 
facture, the percentage of silicon plays 
1 very important part in the decompo- 


\s might be anticipated 


sition of carbides of iron and man- 
ganese in manganese steel. Man- 
ganese steel is readily burned when 





heated, and this burning is more diff- 
ult to avoid as the temperature in- 
‘reases. For this reason it is usual to 
heat for quenching only to a point 
sufficiently high to give the charac- 


teristic toughness in the quenched 
metal. If castings or other finished 
shapes are reheated for toughening 


to a high temperature they are apt to 
be very generally affected with deep 
cracks. To avoid burning and crack- 
ing the reheating is generally stopped 
it about 1,000 degrees Cent.” 

In operating the annealing ovens or 
furnaces it is necessary to heat the 
castings up slowly so as not to create 
expansion strains which will cause 
cracks. If the castings are heated 
rapidly the outside, of course, heats 
faster than the core, resulting in in- 
ternal stresses of a nature. 
\fter the proper annealing tempera- 
is reached, from 1,600 to 2,200 
degrees Fahr., the castings must be 
given a soaking heat for several hours 
in order to bring the molecules into 


serious 


ture 


a state of equilibrium. The time 
required for this operation § varies 
from 4 to 24 hours depending on 


the size and character of the casting. 
As previously stated, the thickness of 
the metal which can be successfully 
annealed has gradually been increased 
until now castings with walls 5% 
nches thick are handled without any 
great difficulty. It is advisable to 
have the water in the quenching tanks 
1s cold as possible in order to cool 
he castings quickly, before there is 
time for internal — structural 
hanges. The men drawing the cast- 
ngs from the annealing furnaces must 
e protected from the heat with spe- 
ial clothing and helmets. Respira- 
irs also are desirable owing to the 
gases emitted from the fur- 
the door is opened. 





any 


yxi0Us 
ace when 


Castings Not Easily Cleaned 


The proper cleaning of manganese 
teel castings presents many problems 
itself. little sand adheres 
ter the comes the 
The metal is so 
that practically all 
trimming operations must be 
nducted by grinding. 
irtable, electrically-driven 
for 


Very 
casting from 
bath. 


however, 


1enching 
ugh, 
the 
Extensive 
grinding 
this pur- 
modern 
anganese steel foundry grinding and 
room is shown in Fig. 10 
will be noticed that a heavy invest- 


julpment is necessary 


vse. A general view of a 





eaning 
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FIG. 10—GRINDING ROOM IN 
ment is required in order to properly 
equip this portion of the plant. 

Most manufacturers of manganese 
steel castings have found it advisable 
to establish extensive machine shops 
in connection with their plants. If the 
castings are to be finished in any way, 
special equipment is necessary. Or- 
dinary machining methods are unsuc- 
cessful and grinding must be resorted 
to. Holes, more than %-inch in diam- 
eter, are cored out of the castings 
and ground to size with special wheels. 
When it is necessary to drill smaller 
holes or to cut threads soft steel or 
wrought iron inserts are set in the 
molds at the desired points like chap- 


lets and the metal is cast around 


A LARGE MANGANESE STEEL 


FOUNDRY 
them. Incidentally this adds to the 
difficulties of the foundryman. Some- 
times bushings are set in the hubs 
of gear wheels when it is desired 
to machine them by ordinary methods. 
Liberal allowances of metal are made 
grinding in order to minimize 
the danger of spoiling the work in the 
machine shop. 


for 


It is necessary for the machine shop 
foreman to exercise his judgment con- 


tinually; coarse wheels and heavy 
cuts are used so that the metal is 
removed rapidly, although by no 


means as easily as would be the case 
were it possible to employ ordinary 
cutting tools. 


Some mention already has been 





FIG. 


11—HEAVY 


52-INCH MANGANESE STEEL ROLLING 


MILL PINIONS 
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the which 
ganese steel is used. In the foundry, 
manganese steel is used for the linings 
for tumbling mills as wellasfor gears, 
crane 


made of purposes for man- 


wheels, elevator buckets, grab 
lifting magnet shields, 
This material is particularly desirable 
for lining tumbling mills owing to its 
extreme resistance to abrasion. Where 
loads are heavy, manganese steel is 
extensively employed gears and 
for the past three or four years it has 
been possible to 


buckets, etc. 


for 
produce manganese 
steel spur gears with the teeth ground 
theoretically correct. gears 
now can be provided up to 44 inches 
pitch diameter 10-inch 
of face. Many ordinary steel gears 
are cut with a range cutter which does 


Ground 


with a width 
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insure straight alignment in travel. 
A microscopic examination of a man- 
ganese steel wheel under load will 
show a flat spot instead of a line con- 
tact as in the case of hard metal 
wheels. Manganese steel under these 
conditions is springy and recoils as 
the load is released. About 30,000 
pounds always has been considered a 


safe working load on chilled iron 
wheels for this purpose. Manganese 
steel crane wheels, however, are in 
successful use with rolling loads of 


90,000 pounds per wheel. 

Manganese steel also is extensively 
employed in the manufacture of roll- 
ing mill machinery. It has been found 
particularly suitable for the pinions on 
heavy roughing and blooming mills. A 
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a piece was made exactly the shape 
and size of the pinion cover, with 
a location strip screwed on it tem- 


porarily. A %-inch hole was bored 
through this strip 21 inches from 
the center of the hole in the pinion 
cover, as shown in Fig. 5. 

A piece was next made as shown 
in Fig. 3, with a location strip 
screwed permanently onto it. A %- 


inch hole was bored through this 


strip 193g inches from the outer 
periphery. Next a center post, Fig. 
4, was planed, and turned to 34-inch : 
in diameter for about 1 inch from 
the end. This allowed the 34-inch 


holes bored in the location strips to 
fit snugly over it. 
A bed was swept up in the foun- 






















































































not leave the rolling contact theoret- set of typical rolling mill pinions dry floor and the center post, Fig. 4, 
ically correct, whereas in grinding made of cast manganese steel are was driven down until the shoulder 
manganese steel gears a trimming shown in Fig. 11. These pinions are was 476 inches from the bottom of 
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LAN OF GEAR COVER CASTING AND DETAILS OF SWEEP FOR MAKING THE MOLD 
arrangement is placed on g er cored out to a maximum thickness’ the bed. The piece shown in Fig 
for the purpose of dressing the emery 5 inches, which decreases their was located level and rammed up, 
wheel to the proper contour of the inertia Many other machine parts after which the location strip was 
tooth face, so that when th nating around steel mills are now being made removed and the sweep shown . 
; mangan tee incl ling j > i109 2 ace : “#3 
gears are meshed ea ooth is O f manganese steel including pipe Fig. 3 placed in position and ramm¢ 
vided with a perfe ‘+r on whi drawing balls, chafing plates, sprock- up in sections until a complete cir 
to roll After two years continuous’ €¢€ts cams, raw chains, unloader was made. A center line was draw! 
service, the wear on a S¢ heavy hains, conveyor chains and buckets, through. the mold with the aid 
high-speed manganese nest g € reens, crusher castings, etc. It may a center on the pinion cover patter! 
cently was measured These gears e easily appreciated that the suc- and the lathe center of the cent 
ha a 10-inch face and wher \ essful production of manganese steel post. The loose piece A was th 
: rig eee , ie ee Bs a . : . 
the tooth measurement at the pit castings involves a wide experience. bedded in at the proper place 
: | ‘ ea eee These sweep rere cor ted 
ine was 0.684-inch \t 1e€ ¢ s ° ° sweeps were compl ted 
Fa ee: aallatia whe A Quick Method of Making a Gear tess than 3:4 hours and the lumbe: 
ed MAO anch. Dhese wears art Cover Castin required was taken from the scr 
neasured QO l-inch I g 
still service after having more than By E. W. IWallbank box. The casting was poured 
earned their original cost and ng \ short time ago the writer was NeXt day and was perfect in eve : 
cidents they should e go tT given a sketch for a gear cover with respect 
ny years to come. The tot yea nstructions to secure a casting as 
as less than 0.1l-inch quickly and cheaply as possible. As The Damascus Bronze Co., Pitts e 
Manganese steel has advantages t will be seen in lig. 1, the cover burgh, has purchased additional prop- 
crane wheels where uniform diameters was 3834 inches in diameter with erty, 75 x 100 feet, adjoining th 
must be maintained on the drives to the pinion cover cast onto it First site of its plant. 








The Fundamental Principles of Plate Mounting 


Methods of Determining the Position of Patterns in Various Kinds of 
Work—Use of Metal Patterns and Plates for Permanent Mounting 


state 
claims 


.r THE will 


that 


outset we 


we advance no 


whatever of offering some- 


thing entirely new in princi- 


or altogether original in concep- 


mn. Time is comparatively recent 


hen the idea and _ possibilities of 


yunting patterns from a mold was 


w to us, though we have since 


arned of some few foundries in 


hich the basic principles were recog- 
zed before. At present it is doubtless 


w to others, for we know of foun- 


its advantage is not 
The object of our article 


ries where yet 
evidence. 
ist, therefore, become a desire to 
fford the 
publicity and 
irge field of 

plan 


ethod of plate mounting an 


idea a 


wider range of 
advantage a 

To accord 
execution of a simple 


yield its 


usefulness. 
and 
intelli- 
its 
we 


nt discussion and point out ad- 


end as fair as can 


do 


vantages is an 


ype to attain, nor we aspire to 


ny other. 
\ brief explanation of a few terms 
cessary to the discussion may be of 


value and- we herewith submit it. 
ints are determining factors of 
sition and strictly speaking, have 
sition only. 
Vechanical points are those located 


nd indicated by actual measurement. 

ey have more or less of dimension 
nd vary in correctness of relative 
with the the 
asurement and the efficiency of the 


sition exactness. of 


strument. 


feometric points are those located 
hrough abstract calculation. They 
ve strictly position only, are in- 
‘ tely small and absolutely correct 


relative position. 

he older method of plate depends 

every detail on measurement while 

method under discussion this 

true in one detail only. In all 
instances the coincidence of po- 

in falls under the unerring control 


the 


athematical accuracy. 
his simple method derives its ad- 


tage chiefly from its simplicity of 


ution. Given the patterns and 
tes, any molder can mount those 
more common type in less than 


hour’s time, and that with a de- 
gre of coinciding exactness which is 
always obtained by measurement. 
the complex all positions are meas- 
| from lines or points having fixed 














and identical relative position to the 
plate. 
the 


pin holes in and drag 


Thus 


cope 
measurement admits 


shift. 


every 
possibility of a 

The simple method depends on two 
points in the flask plane of the plate 


to find all lines of coincidence in the 
pattern field of both cope and drag 
In the drag plate these points are 
the centers of the flask pin holes; 


in the cope plate they are the identi- 
cal points of coincidence which con- 
the 


stitute centers of the plate pin 
socket hole. It might be noted here 
that the centers of these holes ap- 
proximate the invisible geometric 


point. Thus the only mechanical pre- 
caution in the simple method is that 
which insures in all plates strict uni- 
formity and exact coincidence of flask 
pin holes. Any machine shop, at 
small cost, can rig a jig for this pur- 
The skill and equipment essen- 
the 


many 


pose. 


tial to results in complex are 


sorely missing in foundries, 
the 


elsewhere 


while expense of getting it done 
makes first 
consideration. In the simple the cost 
is little that of 
and the _ patterns. 


drilled 


identical 


cost a serious 


more than the plate 


Using pattern 
pinned to neatly 
the 
tion of all coinciding pattern positions 


the 


plates and 


changeable flasks, loca- 
in similar plates is governed by 


following principle: 


Determining the Pattern Position 


The pattern position in the plane 
of the mold will indicate the pattern 
position in the plane of the plate 


when the plate is applied in pin-hole 
position to the mold. 
is but an the general 
truth that determine the 
position of all points in the connect- 
ed lines of a plane. the 
only thing to accomplish in the sim- 
ple method is to catch the 
on the plate where it is in the mold 


This principle 
illustration of 
two points 


Evidently 
pattern 


when the plate is applied in pin-hole 


position to the mold, and hold it 
there. 
This 
admits a 
method 


catching-the-pattern feature 
wide range 
and affords 


tunity for comparison of ideas. 


for variation in 
excellent oppor- 

One 
essential departure from the complex 
in the simple method is that the flask, 
and pin holes 
bounding lines of 


lie within 


plate 


must 
the 


pins 


the and 
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on the machine. 

Most machines can be made or cut 
out to accommodate this feature which 
is really an advantage in that it does 
away with dowel pins and the possi- 
bility of a shift therefrom. 


not outside of them 


methods for 
the efficiency of which the author can 
testify, their individual 

gest the following order: 


In considering those 


features sug- 


1—Patterns of level parting lines 
without stripping plates. 
A—Mounting the _ individual 
tern. 
a—On the same plate. 
1—Temporarily. 
2—Permanently. 
b—On separate plates. 
1—Temporarily. 
2— Permanently. 
B—Getting the mounted pattern 
from the sand impression of 
the individual pattern. 
1—On the same plate. 
2—On separate plates. 


pat- 


2—Mounting patterns of depressed 
parting lines without stripping 
plates. 


A—By casting or cutting-out the 
locality of depression in the 
plate. 

B—By using a skeleton plate. 
3—Mounting patterns with stripping 
plates. 


In mounting the level-parting pat- 
tern direct on the same plate tempor- 
arily, both the pattern and _ plate 
can be made of wood, though in gen- 
eral, wood plates are not to be recom- 
mended. At the pin-hole position 
flanged bushings, neatly fitting the 
flask pins can be inserted. Both sides 
of the plates should be planed and 
sand-papered smooth and 
level. Long iron pins turned to neatly 
fit the flask and slightly full in the 
center can be inserted in the pin-holes 
of the plate. With this 
equipment observe the 


uniformly 


preparatory 
following: 

with 
arrange 


Use plate for follow-board 
flask in 


patterns, 


pin-hole position, 
drag solid, roll-over, 


take plate off, add cope half of pat- 


tamp 


tern; use another drag with remov- 
able pins for cope of mold. Tamp 
solid, being careful to retain level 
sand parting surface; lift cope off, 


draw cope patterns, take pattern pins 
out or drive them back, replace pat- 
terns in cope mold. Apply medium 
touch of good shellac to evenly spaced 
sections of each half pattern-cope and 
drag. Set plate back 


in pin hole 








position on drag half, hold plate 


with plate attached in pin 


tion over cope, clamp 


-etaining consistency; 


1 plate and roll 


late to avoid reverse position 








arate plates tor 


accomplished in 


npounds are expensiv¢ 


accomplishing 


irm- 


drag 


hole posi- 
1 


rood 
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get the pattern outline on the plate 
as previously noted and paste and 
dry a reduced core reproduction of 
the pattern within these lines. The 


formula we use for this pattern com- 


pound those we have 


The 


reason to 


differs from 


ecently seen given in undry, 


we have no believe 


better 


though 


it any and would recommend 
any of those given in the June issue 
for a good one. 

In making the mold we use French 
sand for a facing, ram the mold solid, 
cut the gates On the 


single plate approximate 


and dry it. 


calculate 


pattern position as indicated in the 
accompanying illustration. 

Draw an approximate center line YY 
and a perpendicular’ bisector, DK 


Parallel to DK, 


fm, and gn, 


draw line ah, bi, cy, el, 
mark off eq from 
line AY pomts’d, 0; c, D; ¢, F,.9;,.R,-% 


K, l, m, 


over these points. 


ui-distant 


and set the pattern 


Drill a 


and n 


¥g-inch hole 























1 K ag 
METHOD OF CALCULATING THE AP- 


PROXIMATE PATTERN POSITION 


and 


through the plate at these points 
drill a 14-inch hole through the plate at 
for the gate making the cope set 


the sprue over I’, heat the plate slightly 
and assemble the mold with the plate 
in pinhole position, and clamp securely 


tin constituent compound it 
of advantage to tin the plate in 


using a 


the locality of the pattern occupation. 
Pour the compound into the sprue over 
point V allowing plenty of time in 
eeding the gat 
Sand Impression 
The separate plate sand impression 
plan can be reduced to a considera- 


tion of pattern retaining 
field, as 
We 


design. This 


opens up a wide many meth- 


i shall briefly 


ods can be 1 
note but thre: 
the 
occupation. 

Bore ¥Y%-inch holes 


irsued 


Tin plate in space of pattern 


the 
pattern 


through 


points of 


1 


plate at judicious 


position, counter sinking on the oj 


posite side 


of the plate. 
Tap holes at judicious points of pat- 


tern position 


on the plate and screw 
or cross-topped studs on the plate 
tapped holes. 

Do anything to retain the cast pat- 
undisturbed in its mold position 
on the plate. In pouring the pattern 
mold, the flask is with the mold 


side up, covered by the plate, into the 


tern 


set 
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gate hole of which the metal should 
be poured through a sand riser or 
head. When a countersunk hole is 


used in pattern retention, the metal 
can be left to rise in these holes and 
shrinkage fed in as it occurs, or they 


can be covered with cores firmly 
weighted down. Some of the neatest 
and most correct patterns we have 


were mounted in this way. 
Patterns of depressed parting lines 
necessitate a depression in the drag 


plate and an elevation in the cop¢ 
This depression can be cast in th 
plate and a metal form identical in 


size and contour fitted in. This for: 
can be worked out of a piece of met 
al or cast of white 
the plate as 
mold. It can easily be fitted to a level 
plate by 
the 
clamped in 


metal using th 


depression in an iro! 


cope drilling and tapping 
plate is fitted and 
pin-hole position to th 
drag plate, or can be cast on the cop: 


plate by 


when cope 


drilling two countersur 
holes and pouring with the plates 


this position. 
Stripping Plaie Additions 


The stripping plate addition 
be taken care of with little 
The stripping pl 
can be cast with openings to conf 


difficult 
cope and drag 
to the contour of the pattern hal 
Clamped together with these patt 
lines coinciding, they can be drill 
on the jig and filed out a shade larger 
than the pattern halves. Slight draft 
should be given for the cast patter? 
In making the drag of the mold 
stripping plate should be in pin-hole 
the pattern plate. 
attaching to the patt 
stripping plate sets be- 
tween the pattern plate and the mold 
In applying the stripping plate, 


position on 
casting or 


plate, the 


should be exercised to observe and 
hle away any parts of the pattern 
line on the plate that may ove: 

those in the mold. In mounting the 


individual pattern, pieces of wood 
metal take up 
thickness of the stripping plate, b: 
identical in contour with the patt 
and attached to it in making the drag 
of the mold. 

A few 


can be used to 


11 
1i¢ 


general suggestions foll 
Keep a set of true flasks and pins 


in good order and use for no ot! 
purpose. 
Always heat plates before castit 


Plates with lightening cores shou! 


always be set on and lifted off 
verify proper core position. 
In taking relative positions, plates 


and flasks should be plainly mark 
to avoid confusion 


Two-pinned 


in assembling. 
flasks with 
the center line of 


pins at 


holes in the flask 


seem to give best satisfaction. 














The Influence of Occluded Gases in Cast Metal 


A Discussion of the Action of Metal in Cooling Molds, and 
the Effect of Gases Upon the Phenomenon of Shrinkage 


HE precise constituency of 

molten cast iron and _ steel 

is, to a large extent, un- 

known. That it must con- 

tain in solution iron, carbon, silicon, 
anganese, phosphorus and _ sulphur, 
known, but exactly how these 
etals and metalloids occur when in 


he liquid state cannot yet with abso 
lute certainty be defined. 
Our experimental evidence is gained 


rom chemical analysis and micro- 
scopic examination from the solid 
aterial alone, but research has re- 
ealed the fact that the above named 


lements are largely present combined 


ith one another, the constituents car- 
n and iron alone existing in the 
remarked that 


found in 


It may further be 


irbon and iron are usually 


oth the free and combined state in 
ill carbon-iron alloys, excepting per- 
haps that free carbon is not found in 
low carbon steels and iron in_ the 
pure state does not occur in the cast 
iron group. 

These alloys solidity first and are 


followed by others in ordered succes- 


sion. In cast iron, for example, the 


icroscope reveals a constituent which 
a mechanical mixture of iron carbide 
the eutectic, con- 


nd iron, known as 


taining 4.3 per cent of carbon, and 
also another somewhat similar con- 
stituent containing 0.9 per cent of 
arbon, known as_ the eutectoid. 


An abstract of a paper presented at a meet 
ng on Nov. 27, 1916, of the Birmingham 
I h of the British Foundrymen’s Associa- 























FIG. 1 — PHOTOMICROGRAPH 
PURE EUTECTIC IRON QUENCHED 
IN ACID BRINE FROM_ 1,500 

DEGREES CENT. 
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Now, if quenching fixes the con 
stituents present at the time of so 
doing, then the microscopic repre- 
sentation of the quenched alloy must 


that of the virgin 


The 


resemble closely 


molten metal. author has made 


many such experiments in the way 
ot quenching various carbon iron and 
other alloys from the molten state 
and believes that there are definite 
structures even in the liquid metal 
itself, 

It is unconventional perhaps to con- 
sider eutectics as existing above the 


temperatures of their melting 
but that the 4.3 
eutectic can be 


points, 


t is certain cent 


per 
carbon superheated 
to 1,500 which is the 


and on 


degrees Cent., 


melting point of iron, 


still 


being 


quenched will reveal under the 


nicroscope a characteristic stratified 


1 
honeycomb 


structure. The silico-fer- 
rite crystallites under such circum- 
stances are small, but of the charac- 
teristic fir tree or dendritic structure. 
It may be that there are liquid iron 


crystals as Quincke and Schenck have 
surmised, in a liquid matrix of eutectic 


composition and that these crystal 
forms and the eutectic structure are 
preserved by sufficiently brisk quench- 
ing from the molten condition. Gases 
are imprisoned or dissolved in. all 


molten metals, and in cast iron and 


other eutectic-containing metals or 
alloys these gases are very probably 
the formative or directive element in 
the growth of the honeycom)-like 
formation of the primary eutectic. 


The flow line always hav- 


Structure 








FIG. 2 PHOTOMICROGRAPH OF A 
CAST IRON QUENCHED FROM 
ABOVE THE MELTING 
POINT 
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ing a direction towards the upper and 
hotters portions of the freezing mass 
of a eutectic ingot gives the impres- 
sion of fine gas streams set in motion 


by convectional forces just as the 


streams of steam bubbles are given 
convectional flow in a boiler It may 
be that the primary gas streams in 
fiowing through the semi-hquid car- 
bide of iron plate-like crystals mak: 


] 1 


the paths through which the more or 


less carburized ferrite enters and 
freezes, such freezing action being 
immediately afterwards follows Dy 
that of the carbide. 

Fig. 1 shows a 1 eutectic iron 
quenched in iced brine after super- 
heating to 1,500 degrees Cent., 370 
degrees above its melting point ig 


2 illustrates a cast iron quenched from 


above the 


the 


melting point, while Fig. 3 


shows same iron when. slé 


cooled down to the approximate ten 


perature of the roon 
The structuie of a cast iron must 
have some relation to the primary 


1 


Structure it received in the blast fur- 
j 


nace. The iron was reduced there 
from the ores, and descending be- 
came carburized by contact with the 
coke and carbon monoxide gas, the 
latter being the chief carbonizing 


agent. As it approached the ho: zone 


of the boshes, it absorbed sufficient 


carbon to make a fusible alloy and in 


such state flowed down into the hearth 
having a composition approximately 
that of the eutectic and having by that 


time probably a distinctive structure. 
If this 


eutectic alloy has not ab- 








FIG. 3 — PHOTOMICROGRAPH OF THE 
SAME CAST IRON IN FIG. 2 WHEN 
SLOWLY COOLED TO ROOM 


TEMPERATURE 
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FIG. 4 FRACTURE OF CAST’ IRON 
INGOT SHOWING THE DIRECTION 
OF THE PRIMARY CRYSTALS 


sorbed enough carbon to become the 
true 4.3 
it becomes bessemerized by the blast, 
then 
tlie 


per cent carbon eutectic or if 


iron crystals are thrown into 
and the structure 
then the constituency of iron crystals 


plus eutectic. 


eutectic has 


These crystals become more or less 
carburized, but though they grow dur- 


ing the slow cooling in the casting 
bed, they preserve their entity, pos- 
sibly permanently, since they may be 


found as part of the crystalline struc- 
ture of a mild briefly 
consider the changes which take place 
during the reduction of the the 
blast furnaces and further to the 
completion of the alloying period in 
the hearth. 

the 


steel. Let us 


ore 1m 


While the ores are being 


reduced, oxides of silicon, man 


ganese and phosphorus remain un- 
affected. During this period the iron 
oxides are attacked by the carbon 


monoxide gas, which is the principal 


reducing agent, as it is the chief car- 
burizing medium. Now each particle 
of iron oxide must come into contact 
with the reducing gas or with the 
carbon of the coke. The latter con- 
tact cannot be so great a factor as is 
sometimes considered, since the coke 


descends in unbroken 
into the hearth. It is well known that 
the reduction of the accom- 
plished by means of the gas CO; about 
12 pounds of the CO 


free for each pound of iron reduced 


large measure 
ore 18 
gas 


are set 


At the temperature of such reduction, 


say at 1,400 degrees Fahr., the vol- 
ume of the gas is about three times 
its bulk at 60 degrees Fahr., hence it 
will be possible to prove that each 
pound of iron oxide, FeOs, in 
the ore when attacked by the gas 
CO liberates over 5,000 times its vol- 


COs 
difficult to imagine that 


ume as gas. It is not, therefore, 


as a result of 
such gaseous action the porous nature 
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of the reduced iron is aptly called 
spongy. This may be called the first 
stage in the gas absorbing tendency of 
iron, for it is impossible to reasonably 
conclude that within the meshes of 
the spongy iron there can be freedom 
from gas imprisonment. 

The presence of hydrogen in the 
gases imprisoned by this action is 
readily understood when we consider 
that the which 


gases attack the ores 
are a mixture of moisture evaporated 
from the blast, ores, flux and fuel; 
air; carbon dioxide gas from the de- 
composition of the limestone; and 
carbon monoxide gas, CO, produced 


by the incomplete combustion of the 
coke and liberated by the ore which 
is partly reduced by direct 
with the carbon of the coke. 

The fracture of the metals conveys 
a great deal to the practiced eye, and 
an examination of the upper surface 
of cast it runs into the pig 
bed and of its cooled exterior is often 


contact 


iron as 
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FIG. 5—COOLING CURVES 


SILICON PIG IRON 


OF LOW 


to the effect of carbon, 
and _ silicon. But the 
miscroscope is an invaluable and indis- 
pensable aid to the structure, as is the 
recording pyrometer to the behavior 
of the metal from its freezing point 
to the cold state. The the 
microscope, however, is an acquired 
art, which requires long practice and 
it cannot be too strongly urged that 
the effects of temperature, slow 
rapid cooling, the influence of mass 
on the structure of cast iron and steel 
of many varying analyses be studied 
closely before the microscope can 
yield really useful results. Similarly 
the cooling curves taken, from small 
samples may be misleading. Thus 
two small ingots of cast iron may be 
made from the same pig, one being 
carefully protected from oxidation 
during melting, the other free to sur- 
oxidation. If samples are 
melted and superheated to tempera- 
tures much in excess of their actual 
fusion point, the cooling or freezing 
point curves will be dissimilar, though 
there may be but little difference in 


an index as 
phosphorus 


use of 


and 


face such 
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the analyses of the two specimens. 
A low pig iron was melted 
and the cooling curves taken were as 
shown in Fig. 5. The break in the 
curve A indicates the fact that the 
iron oxide formed during the super- 
heating of the sample had partially 
cxidized the carbon of the carbide 
and had caused a separation of free 


silicon 


iron crystals from the eutectic. This 
separation takes place at a _ higher 
temperature than that of the normal 


pig iron and is shown by the break 
in the curve at the point P. 

In the study of the gas influence 
the principal use of the microscope 
is in tracing the difference in crys- 
talline structure between the outer 
rapidly cooled and the inner slowly 
cooled zones of a casting. If the 
cooling curves are taken simultane- 
ously at each of these zones, then in 
many cases the difference in the freez- 
ing behavior with its action on the 
phenomena of shrinkage and contrac- 
tion may be observed. Thus in a high 
phosphorus iron there is considerable 
segregation of the phosphorus as 
phosphide eutectic towards the center 
of the casting mass and it is not un- 
usual to find this reflected in the 
cooling curves taken from the _ ex- 
terior and the interior of the casting. 
The reason is, of course, that the 
higher phosphorus content of the in- 
terior lowers the freezing temperature 
at that point. 

Just previous to freezing of cast 
iron or steel, the liquid metal may be 
conceived to consist of an agglomera- 
tion of liquid particles or crystals of 
iron more or less carbonized, silicide 
and phosphide of iron, carbides of iron 
and manganese, and of the sulphides 
of iron and manganese. Crystallites 
or fir tree shaped dendrites of partly 
carburized iron in the midst of a 
mother liquor which is made up of 











FIG. 6—FRACTURE OF CAST IRON IN- 
GOT SHOWING THE DIRECTION 
OF THE GAS STREAMS 














April, 1917 


carbide, phosphide, silicide and_ sul- 
phide of iron, and of manganese car- 
bide and sulphide, first separate out 
and freeze at the mold surface and 
at right angles to it. Almost imme- 
diately afterwards the silicide of iron 
freezes around the iron crystallites. 
These crystallites as they freeze eject 
their occluded gases which they orig- 
inally contained, into the mother liquor 
or eutectic. As the iron or silico-iron 
crystals elongate and grow laterally, 
the gases are driven inwards, produc- 
ing a flow of the mother liquor in 
that direction, toward the hot and 
fluid mass center. The volume of 
any such partially frozen portion of 
the metal is as follows: Primary crys- 
tals, A + mother liquor,-B + ejected 
gases, C. As A increases, B decreases, 
while C simultaneously decreases. In 
cast iron the mother liquor B 
tains the segregate, slag, oxide and 
sulphide particles, together with the 
graphite flakes which escape with the 
gases into the hot fluid portions which, 
when frozen, contain the highest per- 
centages of these impurities. The 
gases thus liberated travel to the hot 


con- 


zones in the castings which are the 
last to freeze. If there is no way 
for these gases to escape to the sur- 
face of the ingot or casting or by 
way of a riser, then gas cavities or 
pipes must occur. The function of 
feeding is, therefore, evident. As 
freezing progresses from the outside 


of a casting inwards, driving the gases 
to that point, unless a path is kept 
clear, hot fluid can take 
the places of the gas bubbles or 
streams, cavities or 


and metal 


gas spongy spots 


must remain. 


Path of Ejected Gases 


In a square ingot the crystals form- 
ing at the surfaces of the chill mold 


start ‘freezing at right angles to the 
cooling surfaces. The crystals form- 
ing at the corners must meet one 


another in their growth and a plane 
of weakness is produced at each cor- 
ner of the ingot. At the 
the mold crystals grow 
freezing meet the 
from the and 


bottom of 
which in 
crystals growing 


sides there is formed a 
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FIG. 7—ILLUSTRATING 


GRAY 


PIPING IN A 
CAST IRON BLOCK 
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pyramid whose surfaces are planes 
of weakness. Along these planes the 
ejected gases travel together with the 
segregates and slag particles, eventual- 
ly reaching the central axis of the 
ingot through which they ascend to 
the ingot top. The action of the 
gases which escape into the mother 
liquor when the primary crystallites 
begin to form and grow, is much 
more important than has been gen- 
erally considered. The natural ten- 
dency of the primary crystallites to 
grow at right angles to the mold side 
or chill surface is disturbed in many 
cases by the influence of the gas 
streams whose direction is always 
towards the point of easiest escape. 
This direction of flow is, of course, 
towards the hot fluid centers 
and naturally upwards. In a series 
of small cast iron taper 


mass 


ingots of 
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Gas Cavity and Segregases 











FIG. 8—SHOWING THE EXIT OF GAS 
FOWARDS THE VENT, AND THE 
DIRECTION OF THE GAS 


PATHS DOWNWARD 


form the direction of the gas streams 
and of the primary crystals is clearly 
seen in the fractured surface, as illus- 
trated in Figs. 4 and 6. This surface 
when polished and etched was exam- 
ined under the microscope and it was 
concluded that the curved lines of the 
fractured surface corresponded to the 
directions of the axes of the 
crystallites and to those of 
the plate-like crystals of the eutectic. 

When there is no exit at the top 


long 
primary 


of a casting whereby the liberated 
gases can escape, these will flow 
towards the vent wherever this is 
placed and in one case a downward 


fiow was observed. A small ingot was 
run from the bottom through a trum- 
pet 
casting of 


molds. 


runner as commonly used in the 


steel ingots in closed top 


The mold was first filled with 
molten slag, which 


was immediately 


afterwards displaced by molten-white 


cast iron. The result of the experi- 
ment, shown in Fig. 8, was that the 
gas paths ran downwards. In cast 


et 


40% Silicon? | 


ocd 
22% SCOl? 


| 
11% SHHCOl7 





FIG. 9 — DILATION OF CAST IRONS; 

THE INFLUENCE OF 2 PER CEN 

MANGANESE IS SHOWN BY 
THE DOTTED LINES 





iron ingots the phosphide of iron and 
the sulphides together with the 
graphite liberated, travel along the 
planes of weakness, being assisted by 
the propelling motion of the escaping 
gases, 
Shrinkage is Vital Problem to 
Foundrymen 


An important question arises in con- 
nection with the phenomenon of 
shrinkage. Is the phenomenon of 
shrinkage connected with the volume 
of occluded gases, or rather with 
that of gases escaping during the 
freezing of iron and steel? There are 
many evidences in favor of such a 
conclusion. A case in point was that 
of a mild steel block, which was cast 
from a ladle of well melted steel 
held in the ladle accidentally until 
close on the point of setting or con- 


gealing. The nozzle gave out and did 


not allow scarcely any steel to rise 
in the casting head or riser. When 
cold, the block was found to have 


contracted less than 1/16-inch per foot. 
The metal, when planed, revealed no 


pipe or cavity and was free from 
blow-holes. The weight of the cast- 
ing indicated soundness. This case 
points to the fact that the gases 


escaped freely during the slow rising 
of the steel in the mold and that the 


occluded gases finally remaining in 
the metal mass were in a fine state 
of entanglement between the crys- 
tals, uniformly throughout the mass. 
A similar casting made in the same 
heat from a more fluid steel piped 
deeply in the rising head and con- 


tracted normally at the rate of 0.2-inch 
per foot. 

In another case a 
cylindrical block 
center or axis ot 
iron 


iron 
the 
which was fixed an 
tube the depth of the 
block, as shown in Fig. 7. The molten 
iron the mold 
rounding tube or core. 
The iron was next filled with 
metal and the whole allowed to cool 
slowly. When parted near the upper 
surface of the block at YY the ex- 
pected ring-shaped pipe was found in 


gray cast 


was cast, in 
twice 


was run into 
the 


tube 


sur- 
central 
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the outer ring, but the inner tube 


was vith 


found to be perfectly filled 


metal which had not contracted. The 


iT r 
Ie! 


ingot 


the 


was again parted just 
block at XX 


no contraction had 
the 


here again 
though 
tube or ingot 


above and 
occurred, 
top of the inner 


there was a slight shrinkage. Two 


vas cavities found in the innet 


one at the op and 


anotl 
cylin 


would 


er 


Imost opposite the top of the 


block. The 


tha ne 


al 
drical explanation 
seem to be metal in the 
lower half of the inner 


surrounded by a heated mass ot the 


same temperature froze so_ slowly 
that it ejected its gases axially and 


upwards, the bubbles being perfectly 


replaced by liquid metal. Hence the 
lower half of the central ingot did 
not contract. The escaping gas met 
he bridge of congealed metal just 


bove the block | 


and was imprisoned, 

forming the lower cavity. The gases 

the upper half of the tube escaped 
10 the top, 


forming the usual pips 


Whenever castings ire made 
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white cast iron contain- 
ing about per cent 
per iron there is no s 
expansion, but a rather rapid shrink- 
contraction. The addition of 


silicon alone up to 3 per cent increases 


freezing. In 


oi carbon and 


such 


96.5 


cent 
age or 
the expansi regularly and similarly 
the expansion regularly and simular] 


ldition of 
cent 


manganese 

increases the 
amount of such expan- 
per unit of the metalloid added 
the same in silicon as 
Now 
and 


the alone up 


at 
to 2.5 per primary 
expansion, the 
sion 
roughly 


being 


in manganese. when the two 


elements, silicon are 
added to the a Bh 


it is found that the primary expansion 


manganese, 


per cent carbon iron 


is increased and if a third element, 
phosphorus, 1S added, there is a fur- 
ther increase. In all cases, there is a 


halt in the rate of shrinkage and often 
a considerable second expansion when 
the 
the 


the recalescence -point known as 


reached during 


the 


point, is 
down from 
solidification point. 


pearlite 
cooling freezing or 
Just after freezing commences, when 
the primary fir tree type of crystals 
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chilled molds, there must be shrink egin to form next to the mold su 
or contraction. Under such circ face, a certain amount of the iron 
stances, rapid freezing has a tendency carbide decomposes and is thrown out 
to form small primary crystals whi¢ into the mother liquor as_ graphite 
become quickly interlocked imprison flakes. This is one possible reason 
ing small gas bubbles. The cooling tor the primary expansion. But when 
ot the mass causes a shrinkage of the these silico-ferrite crystallites form 


cas bubbles and it has been cor 


cluded that each gas globule occupies 
60 degrees Fahr. 


ahr 


much less volume at 
2,000 
strides have 


than at degrees 


Great been made in 
the United 

showing 
the 


varies with 


States foundry science 


how volumetric change 


later 


differing 


freezing and cooling 


| “1H ¢ 
uring 


yf iron analyses 


The clearest illustration of the rela 


tionship between the chemical analysis 


of cast iron and the behavior 


during 


cooling from the freezing point with 
shrinkage has beet 
Purner He has 


related the freezing and the 


the accompanying 


siven by Professor 


shrinkage 


curves and in typical cases has shown 


that each grade and type of pig iron 
shrinks in 


expands on freezing at 


its own characteristic way. It was 
believed by Professor Turner with 
Messrs. Goe and Hague that when 


either silicon, manganese or _ phos- 


phorus was added to a pure carbon 


ether, there 


was an expansion at the moment of 


iron, either singly 


they liberate a certain quantity of heat 
and at the same time eject a consid- 
erable volume of the gases which they 
held in solution when liquid. These 
gases, when thrown into the thin fluid 
mother liquor, would contribute to the 
expansion of the whole metal 
at that moment When phosphorus 
is present, the mother liquor is made 
increasingly fluid 
holding more gases in 

itting their ready flow 
may be 


mass 


and is capable of 
solution, 
The 


from 


per- 
gases 

the 
micro-structure as 


then, as argued 


appearance of the 
quenched in this range of 
must be widely 
bubbles At 


there is 


tempera- 
distributed as 
the point of re- 
another 
connected, as 
with the 
cf more free carbon or temper carbon, 


ture, 
minute 
calescence expansion 
generally, Professor 


Turner suggests, liberation 
and probably with a further increase 
in the volume of the gases as a 
result of the heat evolution which 
then takes place. Baker in his experi- 
ments on the quantity of gases drawn 
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off from iron and steel heated in a 
vacuum decided that the _ greatest 
quantity is ejected at the recalescence 


point, thus confirming the work of 
the earlier investigators, Troost and 
Hautefeuille, and Muller. More re- 


cently Charpy concluded that the ex- 


pansion or dilation of carbon-iron- 


silicon alloys was increased at the 
freezing point as the silicon content 
rose, while the expansion at the 


recalescence point is diminished, as 


the plotted curves in Fig. 9 show. 
This conclusion confirms experiments 
made by the author on cast irons with 


varying silicon content 


some years 
ago, when it was further found that 
manganese and silicon together in- 


tensified such.action. Generally speak- 
ing, white irons shrink most, the more 
least. It 


aluminum 


highly siliceous irons shrink 
is believed that 
tend to retain 


silicon and 


the gases in a fine 


state of division within the cooling 
mass, the decomposition of the car- 
bide of iron is facilitated, graphite 
liberated with considerable evolution 
of heat, while the primary crystals 
are being formed or frozen. Hence 
gray siliceous irans solidify slowly and 
shrink least because of the occluded 
gases present in the mother liquor, 
which is the ideal condition for the 


free growth of the graphite flakes. It 
would that whenever the iron 
carbide in either the primary crystals 


seem 


or in the eutectic is retained, as is 
the case when manganese or chro- 
mium is present, the speed of freez- 
ing is increased and the gases liber- 


ated are driven rapidly into the more 
fluid portion of the metal mass where 
there is a tendency to form shrinkage 
cavities. In low 
from phosphorus, 


silicon irons free 
high manganese 
generally produces such results espe- 


cially if tHe casting temperature is 
low. In the case of high manganese 
irons with high carbon content used 


in rapidly cooled castings the differ- 
ence in the shrinkage rates between 
the outer freezing zones high in com- 
bined carbon and the inner zones of 
gray iron, not rarely results in pulls 
or draws in the outer skin. This is 
true especially in the neighborhood 
of internal corners where three planes 
meet. The presence of phosphorus is 
an aid to escape into the hot 
cooling casting. The 
increased fluidity given by reason of 
the fluid phosphide eutectic makes it 
to feed castings made from metal 
0.4 per cent phos- 
The feeding process is really 
the means of supplying liquid metal 
to take the place of the gases which 
are being liberated as the primary 
crystals are growing at the expense 
of the gradually diminishing mother 
liquor. When by reason of low car- 
bon content the constituency of a 


gas 


interior of a 


Casy 
containing above 


phorus. 
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cast iron is steely in its nature then 
there is great danger of internal 
sponginess. 

The question of hot casting is, of 
allied with the problem 
shrinkage and of gas exit. Generally 
it may be stated that when the metal 
is hot cast, when its molten tempera- 
ture is higher than that necessary to 
simply melt it, the 
liberated during freezing 
into the hot interior 
to the their place 
by liquid metal. There 
better distribution of the gases which 
remain in the cold metal and less risk 
of and gas cavities 
mon with cold cast metals. 


course, of 


which 
are 


gases are 
driven 
and as_ they 
is 


escape risers, 


taken is 2 


blow-holes com- 


Hot Casting Permits Escape of Gas 


With hot cast metal these gases are 
more uniformly distributed throughout 
the casting, a greater part escaping 
through the riserts or feeding heads. 
The importance of hot casting will be 
at once seen when dealing with pure 
irons of hematite and cold blast char- 
acter, low in total carbon, phosphorus 


and silicon. Such iron cools and 
shrinks rapidly because its primary 
crystals freeze at a high temperature, 
and the mother liquor being more 
purely eutectic, freezes rapidly. Be- 
ing difficult to feed, owing’ to the 
passage through the “pasty” stage, 
the gases pent up in the mass cen- 


ters of the casting become frozen in 
and remain as shrink holes or gas cavi- 
Cast which are high in 
silicon and phosphorus do not suffer 
from the slow freezing of the eutectic. 
The mother liquor, which is a kind of 
compound eutectic, has a longer freez- 
ing range than the simple 4.3 per cent 
carbon eutectic. Moreover, during the 
freezing of the primary crystals the 
carbide of iron decomposes, graphite 


ties. irons 


being liberated. The heat evolved 
keeps the mother liquor in a fluid 
condition and there is no “pasty” 
stage. Anyone who has observed the 


puddling of such irons will understand 
difference between the behavior 
white refined iron of the old 
refinery plate type and that of a 
Lincolnshire gray pig iron. The latter 
liquid for a much longer period 
than the former, and is most difficult 
to puddle, because the primary crys- 
tals remain for so long in an almost 
fluid state. Manganese retains the car- 
bide in the eutectic and is an aid to 
rapid freezing. It also. stiffens the 
primary It has a powerful 
effect in conjunction with silicon in 
suppressing the heat evolution at the 
pearlite point as the cooling curves 
It has been generally noticed 
that such suppression of the pearlite 
point, if accompanied by a lowering 
of the freezing point, indicates a ten- 
dency to rapid freezing of the primary 


the 
of a 


1S 


crystals. 


show. 
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crystals which are found to retain the 
austenitic condition even when slowly 
cooled. 

With the character of 
the gases occluded in iron and steel, 
a great deal work has 
done, Dr. Baker. 
vacuum from 


reference to 
research 
notably 

exhausted 
iron and 


of 
been by 
in a 

at 


degrees 


Gases 
cast steel temperatures 
900 Cent. 


following analyses: 


in excess of have 
civen the 


INCLUDED GASES IN IRON AND STEEL 


Pe cent, 
by volume 
45 to 50 
45 to 55 
Oto 5§ 
Oto 3 
Oto 4 


Carbon monoxide 
Hydrogen 
Carbon 

Methane 
Nitrogen 


di yxide 


The importance of taking into con- 
sideration the influence of gases in 
the foundry problem can scarcely be 
underestimated. Unless efficient means 
taken to the 
during 
iron and 
which 


are 
or 


secure 
liberated 


easy 
the 

steel, 
remain 
expand the 
and further dam- 
The major portion of foundry 
troubles are associated certain 
degree with the question of included 


escape 
solidifi- 
the 
en- 


gases 


cation of cast 
occluded 
trapped 


calescence 


gases 


again during re- 


may do 
age. 


to a 


The gases which are set free 
the mold surfaces due to the driv- 
ing off of moisture in the sand washes 
molding composition or of volatile 
matter, belong to a different category 
and should, of be dealt with 
separately. The practical value of 
investigations is seen when the com- 
of pig compared 
with their shrinkage per unit volume 
during the cooling down from the 
freezing point to the temperature of 
the atmosphere. The figures shown 
in the accompanying table may be 
jound useful in supplementing the 
observations which de- 
scribed. 


gases. 


at 
or 


course, 


positions irons are 


have been 


Barlow Foundry Reorganized 


The historic Barlow Foundry Co., 
Newark, N. J., the continuation of 
the business established by Seth Boy- 
den, the originator of malleable iron, 
has been reorganized as Barlow Foun- 
dry, Inc., and will be continued. About 
three years ago the company built 
a splendid new plant at Newark, al- 
luded to as a model by the state of 
New Jersey labor commissioner, but 
the cost of construction was not prop- 
erly financed and this, combined with 
losses on account of poor business 
conditions in 1914 and the early part 
of 1915, resulted in the appointment 
of a receiver. The reorganized con- 
cern has an authorized capital 
$250,000, of which $122,000 has 
issued to creditors and stockholders 
in the old company. Also approxi- 
mately $25,000 new capital has gone 


of 
been 


153 
into the company. The officers are 
as follows: President, Walter Kidde, 
of Walter Kidde & Co., 90 West 
street, New York; vice president, Jos. 
Perrine; secretary and_ treasurer, 
Arthur E. Barlow. In addition to 


the officers, William Fellowes Mor- 
gan, president of the Merchants’ As- 


sociation of New York, and Samuel 
Dixon, of Wm. Dixon, Inc., New 
York, are directors. John Lawrence 


Carter, graduate of Stevens Institute 
of Technology, and formerly head of 
the efficiency department of the Hyatt 
Roller Bearing Co., Harrison, N. J., 
is the foundry manager. 


Safety Awards Announced 


The medals to 


firms or corporations which have per- 


annual awards of 
formed signal service in the promo- 
tion of industrial welfare and safety 
has been announced by the American 
Museum of Safety, 14 West Twenty- 
fourth street, York. The Com- 
monwealth Steel Co., of St. Louis, has 
received 


xT 
INC W 


Insurance Co. 
medal for protecting the lives of its 
workmen; the King Optical 
Co., of New York, the Louis Living- 
ston Seaman medal for the promotion 
of hygiene and the mitigation of oc- 
cupational diseases as a result of its 
investigation of the effect of colored 
lenses worn by workmen; the Pull- 
Co., the Scientific American 
medal for developing the Dean end- 
frame for passenger cars to prevent 
telescoping, representing, in the 
opinion the awarding board, the 
most efficient safety device invented 
within a period of years; the Anthony 
N. Brady medal to the 
Electric railway, of New 
the 


the Travelers 


Julius 


man 


of 


Connecticut 
Haven, as 
American electric railroad which 
has done the most to safeguard the 
lives of its men. The E. H. Harri- 
man medal for the railroad which has 
made the best year’s record in guard- 
ing the safety of passengers and em- 
ployes is to be awarded later. 





The offices of the Institute of Metals 
have been transferred to 36 Victoria 
street, London, S. W., because the 
Caxton House, former home of the 
institute, has been commandeered by 
the British war office. 


The new 
quarters include a reading room, 
library and a large assembly hall. 
The next meeting of the institute, 


known as the annual May lecture, will 
be given at the Institution of Civil 
Engineers, Great George street, West- 
minster, S. W., on Thursday, May 3. 
Prof. W. E. Dalby will speak on 
“Researches Made Possible by the 
Autographich Load-Extension Optical 
Indicator.” 


The Inspection of Bronze and Brass Castings 


How Defects in Non-Ferrous Metal Castings Not Revealed by Surface 
Inspection May Be Discovered—Repairing Leaks and Preventing Cracks 


RASS 
subject to 
which 


and bronze castings are 


various defects 
difficult to 
by surface inspection, or even 


are discover 
by hydrostatic testing, when such a test 


is practicable. The defect which most 


the in- 
the 


Ways. 


results from 


the 


commonly occurs 


oxide in metal of 
This 


the 


clusion of 
casting. occurs in 


Either 


two 


molten metal contains an 


owing to insuf- 


the 


admixture of oxides, 


ficient protection of molten metal 
air, or the dross from the sur- 

the crucible or 
the 

some point where the flow is slight, and 


is thus prevented the 


from the 


face of furnace charge 


gets into mold and is caught at 


from coming to 
surface in the risers. 
In the casting 


the entire 


way to 


former 
is bad, and the discover 
this defect is to tests on 
specimens cut from a coupon cast from 
the The [ 
ide is most 


case 
best 


make tensile 


same melt. admixture of ox- 


indicated distinctly 


greatly reduced elongation, but 


low ultimate strength. The ten 


should therefore, be specified for all 


portant brass and bronze castings, 


1¢ 
strength 


whether a certain 
elongation 


The 


brass or bronze casting 


matter 


are of mechanical value 


not. metal in 


important 


have the 


every 

should 
strength and elongation typical of the 
mixture of which it is 
that the 


clean. If 


made as an evi- 


dence metal in the casting is 


a tensile test is impracticable, 
the 
covered by making a bending test on 
The 
oxide will then be indicated by a 
ber of 


be dis- 


oxidation in metal may 


machined specimen presence 
cracks which 
the bend, and if the 
extreme, 


small open o 


outside of oxida- 


; ° 1 } } ] 
tion 1s also by the abnormal 


color of the surface of the fracture 
The writer’s experience indicates 


metal in the crucible 
defect, 


q ° e 
oxidation ot! 


very common especially 
mixtures of high 


the 


percentage of 
bronzes. It 


in foundries 


1 
Le rably 


1S1¢ 
oxidized 
his defect 

the surface of the casting. To 


fy bronze castings merel the 


From a paper 
meeting of the American 
Sept. 11 to 15, 1916 
Tonson, is engineer 
board of water supply. 


presented at the Cleveland 
Institute of Metals, 
The author, Ernst 
inspector, New York 


mixture 1S 
the 


therefore useless. Unless 
tested after it has been 
is not justified in assum- 
ing that it consists of a clean, uniform 
mixture of the ingredients put into the 
crucible, or even that the proportions 
of the mixtures are the same as origi- 


metal is 


poured, one 


nally made, for the proportion of one 
the ingredients may have 
been decreased by oxidation. A bronze 
made of the correct 
surface in- 


or two of 
casting may be 


mixture and may show no 
dications of defects, and still it may be 
nothing but a honeycomb of metal, the 
cells of 


which are filled with oxides. 


Correct Molding Necessary 


discover the 
If a hydro- 
made, it is 
find such defects 
unless they happen to come to the sur- 


at 45 difficult to 
presence of included dross. 
test 
impossible to 


more 


static cannot be prac- 


tically 


face of the casting, and even a hydro- 
static test not 


such defects, because there may be con- 


does always discover 
siderable thickness of good metal along 
one or both of the surfaces of the cast- 
ing The best insurance against this 
kind of defect is correct molding, which 
strange to say, is very unusual. Poor 
charged 

the The de- 
often fault. The 


molding of a casting should be planned 


cannot be 
foundryman. 
equally at 


molding, however, 
entirely to 


signer is 


while the casting is being designed, and 
determined. 
should 


before its final shape is 


Every brass or bronze casting 


be designed with reference to a given 


position in the mold. The position be- 
ing determined, the various parts of the 
casting should be so arranged that they 
are connected by a rising channel of 
with a 
the 
should be of 
much greater diameter than the thickest 
the The 


rule is evident 


cross-section and 


offsets 


increasing 
minimum of with one of 


risers, which, of course, 
chief 
The 


solidifies ; 


part of casting reason 
for this 
| 


he metal the s 


thinner 


t oner it hence 


if a portion of the casting is separated 
the 
which is of 

the hx 


be fed 


riser by another part of the 
thickness, the 
the cast- 


riser only to 


from 
casting less 
part of 
by the 
the point at which the 
the 
shrinkage 


metal in avier 
ing would 
thinner connect- 


ing portion of casting solidifies 
After that the 


the formation of 


will result in 


cavities in the heavy 
Chills may be used 
for this 


arrangement, but only when a channel 


part of the -casting 


to some extent as a substitute 
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of increasing dimensions is 


cable. 


impracti- 


When a casting is correctly designed 
with reference to molding, it is evident 
that there is much less likelihood of 
dross being caught in the mold, but that 
instead it will flow up into the risers. 
The foregoing presupposes, of course, 
that the pouring gate enters the mold 
at its lowest point. 

Whenever practicable, castings should 
be poured from the bottom. There are 
certain castings which cannot be poured 
from the bottom, but it is a question 
whether ‘castings poured from the top 
are ever quite free from dross. Hence, 
very important castings should be so 
designed that they can be poured from 
the bottom. Doing this will sometimes 
involve considerable expense, as the 
castings may have to be made much 
thicker than they need be, and perhaps, 
also, much machine work may be re- 
quired to bring them down to the de- 
sired dimensions. 

In determining the position of the 
casting in the mold extensive flat upper 
surfaces should be avoided, as dross 
may accumulate by being caught under 
the flat surfaces of the mold or core 
When a flange forms the upper surface 
of the casting, it should be expected to 
contain some dross and an adequate 
amount of finish should be allowed so 
that this dross will be entirely removed 
in machining. 
constitute another 
trouble. A casting may be 
made in full accordance with the draw- 
ings and specifications, and yet contain 
deposits of dross which may cause it to 
fail under ordinary working conditions 
These defects may be such that they 
not be discovered by the most 
careful inspection, and even by a hydro- 
static test. 


Inadequate risers 


source of 


would 


It is therefore unwise to leave 
the decision astothe number and size of 
risers to the foundryman who may be 
prejudiced by consideration of economy 


in favor of and smaller risers 
than is consistent with the highest qual- 


ity of casting. It 


fewer 
would there- 
fore, that in specifying brass or bronze 
the total 
should be 


seem, 
castings cross-section of the 
given in per 
horizontal cross-section of 


risers 
the 
the casting. 


cent of 
greatest 
3rass bronze 


and castings are 


pensive to make, and it is therefore un- 


CcA- 


desirable to reject such castings on ac- 


count of defects which can be rem- 
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Payment will be made for all contributions on foundry and pattern shop practice suitable for 


publication 
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edied. Minor leaks in hydraulic cast- 
ing may be stopped by peening, but the 
fact that the casting leaked at a certain 
point generally indicates that the metal 
was defective at this point. 
believed that 
mixtures are normally porous 
and permit water to pass through them 
under high pressure. 


It is com- 


monly certain brass and 


bronze 


This belief, how- 
ever, 1S erroneous, at least up to a pres- 
sure of 1,000 pounds per square inch. 
If water comes through the walls of a 
in very minute quantities 
pressures which not 
the not 
casting is 


casting even 


under do exceed 
1,000 pounds, 
the 
other accidental 


therefore a 


metal is clean, 


or porous from some 
Peening is 
of 


or 


condition. 
questionable method 
spots in brass 
the 


and other circumstances permit, a hole 


treating defective 


bronze castings. If defect is small 
may be drilled and a plug of the same 
metal as the casting may be screwed in. 
If plugging is not practicable or per- 
be 


out by chipping or drilling so that all 


missible, defective spots should cut 


the defective metal is removed. It is 
difficult to determine just how much 
cutting should be done, because any 
cutting tool that may be used will 


cause the metal to flow sufficiently to 
cover up minor defects and make it ap- 


pear solid. Etching with a mixture of 
ferric chloride and hydrochloric acid 
would probably reveal poor metal thus 
hidden by the rubbing of the tool. The 
cavity may then be filled by melting 
metal into it from a rod by means of 
a gas flame, or by pouring metal into 


In either case this 
must, of course, be done in such a way 
that the entire surface of the 
melted and thus consolidated 
metal that has been added. It 


it from a crucible. 


cavity is 
with the 
is known 
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when _ brass bronze is stressed 


the 
full stress is maintained 


that or 


above initial elastic limit and the 


a consider- 
fail by 
takes 
When a defective 


for 


able length of time, it will 


cracking, as soon as_ oxidation 


place on the surface. 
spot in a casting is welded, the cooling 
of the metal in the weld will be accom- 


panied by contraction which will put a 
tensile stress in the metal of the weld 
as well as in the old metal which sur- 
rounds it. If the metal of the weld is 
the same as that of the casting its 
elastic limit may be appreciably higher 


than that of the rest of the casting, be- 
the metal 
much more rapidly than that in the rest 
of The defor- 
mation resulting from the shrinkage of 


cause in the weld solidifies 


the casting. permanent 


the weld will therefore take place in 
the surrounding metal, and this metal 
will remain in a state of tension greater 
than its initial elastic limit. Later, 
cracks will appear. If the casting is of 
small lateral dimensions, and the ends 
are not constrained, and the break ex- 
tends all the way across it, the stress 


set up in the old metal by the shrinkage 
of 
fore there is no danger of cracking. 
all other 


be 


the weld is compressive, and there- 
In 
cases Stresses 


shrinkage must 


the casting 
heated to a very high temperature while 
ntil it 


7 , 
imit of 


prevented by keeping 


is being made and u has 
The 
metal will thus be temporarily 
the flow take 
stress much than 
limit of 
will be no 
the 


prevent 


the weld 


solidified. elastic the 


sur- 

rounding 

1 “1 

lowered and will place 
the 


metal, 


under a lower 


initial elastic the cold 
that 
cracking 


Another 


or 
cooled. 


there danger 
after 
to 


anneal the casting immediately 


sO 
metal has 
way cracking is to 
after the 


The Hardness of Copper 


N ORDER to make determin- 


ations of hardness in order to 


By Domenico Meneghim 





ascertain the extent of cold 
working or of _ incomplete 
annealing, and being unable to utilize 
the classic meth- 
od of Brinell, it 
occurred to the 
author to use a 
little apparatus 


operating under 


a slight pressure 


a ball 


diameter. 


exercised by 


if small 
2 shows suf- 


Fig. 
ficiently clearly 


the arrangement 








been made. There is 


weld has 


no rea- 
son to believe that the metal surround- 
ing the weld is injured by the shrinkage 
stress until corrosion occurs on its sur- 


face. Therefore, if the elastic limit of 
the metal surrounding the weld is low- 
ered by heating the entire casting to a 
sufficiently high temperature, additional 


flow will occur, and the cooling stress 


thus gradually reduced to a very small 
minimum according to the length of 
time the annealing is continued. The 
annealing temperature should be main- 


tained for several hours so as to give 
the metal time to flow. 
kind made 
chining has been done, because the di- 
mensions of the 
ciably affected by 
weld 


Repairs of this 


should be before ma- 


any 
casting be ay 
the shrinkage in 
as well as by the annealing. 
which to 
test should be given a preliminary test 
A pres- 


may )pre- 


the 
Cast- 


ings are subject hydrostatic 


before any machining is done. 


sure of 100 pounds or less will generally 


be reveal defects. 
and 


sufficient to 
In 


ings 


machining brass bronze 
trouble arises 
the fact that the patternmaker did not 
make proper allowance 
shrinkage. When a 
casting is constrained, shrinkage in 
constrained generally 
much less than normal shrinkage. 


cast- 
frequently from 
for minimum 


brass or bronze 
the 
direction is very 


Core 


or other inside dimensions, which are 
tied up with outside machining dimen- 
sions, should therefore not be laid out 
on the pattern with a shrinkage rule, 
but with a normal rule. The designer 
can aid in preventing errors of this 
kind by marking over-all machining di- 
mensions of castings “Must be Exact,” 
when it is really necessary that they 
should be exact. 


inc Alloys 





ratus. The pressure is brought to bear an imprint in the alloy, is fixed in a 
on the small piece of the alloy, which bronze cone. The specimen under ex- 
has plane and parallel surfaces, by a amination must first of all be polished, 
level along which weights can be and the imprint subsequently made by 
moved. The steel ball, which will leave the pressure of the ball is afterwards 
= — measured under 

| the microscope by 








means O© a mag 


nifying microme- 
te For check 
ing this apparat 
us, and for see 
ing if the super 


ficial hardness 


had 


parable 





values com 


with those 





oft the  appa- 
’ FIG. 1—HARDNESS 
From a paper read The first specimen 
it the September meet- ment, and 


ng of the British In- 


stitute of Metals. 





the hardness 
shows impressions after annealing, with a 
magnified 


IMPRESSIONS 


shows 


IN 
impressions in a 
impressions 


BRITTLE 
sound portion rhe 
are extremely irregular near 
considerable 
copper 


limunition 


50 diameters Their content is 64.1 





the 





| obtained from the 
SPECIMENS OF THE SAME BRASS @PPA€Fratus of Brin- 
second is a brittle frag- ell or of Shore, 
. . “he ) 
cracks, The third the author deter- 
of hardness All are ‘ 
per cent mined the hard 
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hardness determination. The results are 
indicated as follows: 

The determinations were made with a 

ill pressure of 10,870 kilograms (the 
diameter of the ball being 2.9 milli- 
meters) in order to give an imprint 
lying between 0.280 millimeter and 0.570 
millimeter. The superficial hardness is 
expressed as the ratio between the pres- 








sure exercised and the measured diame- 





—— ter of the imprint. For very hard alloys 
FIG. 2—INSTRUMENT FOR MAKING’ it was necessary to increase the pres- 


BRASS HARDNESS TESTS sure in order to obtain imprints lying 
between the values mentioned. In order to 

ess yt the copper-zinc alloys, have all the hardness values stated for 
which — there S I existence the same pressure, there were made for 

i complete diagram, given by these very hard alloys three series of 
lurne and Murray, obtained with measurements at different higher pres- 


the Brinell and Shore apparatus. The sures, and afterwards the diameter of 


specimens were perfectly annealed, were imprint at the normal pressure of 


then cut in pieces of about 70 milli- 10,870 kilograms was worked out 


meters in thickness The alloys with graphically. The diagram of superficial 


zinc between 55 and 68 per cent were hardness is quite analogous to. that 
very hard and brittle, being most difh- given by Turner and Murray, only the 
cult to work. first part of the diagram—that for 

Those alloys containing 78 to 88 brasses rich in copper—in less sinuous: 
per cent of zinc were in places very perhaps that is due to the more perfect 


mples’ annealing of the specimens employed. 
containing 84 to 87 per cent of zinc was It appears then that this very simple 
found possible to obtain a specimen determination of superficial hardness 


sufficiently homogeneous for making a_ can give in practice good results, which 
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seem quite comparable with those ob- 
tainable with the much more costly 
apparatus, of Brinell and of Shore. This 
method has been utilized since for the 
study of gold-manganese alloys with 
very good results. 











Results of Hardness Tests 
Hardness 
Copper Zinc Diameter of P 
No per per Impression, §=—.f 
cent cent Millimeters d 
1 100.00 ery. 0.560 19.4 
2 94.15 5.85 0.522 21.8 
3 87.17 12.83 0.495 22.0 
4 79.81 20.19 0.492 22.1 
5 77.80 22.20 0.462 23.5 
6 75.20 24.80 0.482 24.5 
7 70.05 29.95 0.511 (3 
8 67.31 32.69 0.513 21.2 
9 64.50 35.50 0.516 21.0 
10 63.82 36.18 0.533 20.4 
11 60.48 39.52 0.492 yy ae 
12 59.23 40.77 0.456 23.8 
13 54.45 45.55 0.389 27.9 
14 51.89 48.11 0.380 28.6 
15 49.54 50.46 0.361 30.1 
16 45.20 54.80 0.247 44.0 
17 42.51 57.49 0.162 67.0 
18 33.65 66.35 0.150 4a 
19 29.19 70.61 0.250 42.0 
20 27.54 72.46 0.290 38.0 
21 25.84 74.16 0.296 36.8 
22 22.85 4403 0.365 29.7 
23 22.0 77.95 0.386 28.2 
24 15.13 84.87 0.454 24.0 
25 9.63 90.37 0.437 24.9 } 
26 8.33 91.67 0.447 24.3 
27 4.25 95.75 0.456 23.8 | 
28 3.60 96.40 0.465 23.4 
29 eke 100.00 0.685 15.9 








PROBLEMS OF THE BRASS FOUNDER | 


What To Do and How To Do It 








Wax-Finishing Bronze nsists of engine scrap, 623 pounds; 
ceili, pilates Milage Rial lean scrap copper, 70 pounds; tin, 7 
hich 1 : 1 ana a pounds, and 1 pound of phosphor-cop- 

ore by , ss ated if per. We would like to know how to 
ail hae: Gilad alten dle pie.  VePRE Eee Ie ae this mixture. 
Pe ae ea ae ee The only way by which the grain 
waited aaa thie f nish tn the beac: f the metal can be improved is to 
is resort to chilling the alloy, that is, 
egies the wax finich fret bY casting it in a permanent mold 
ascii poh “OR vait-anihe the wax such as cast iron or steel. The effect 
wit rach so 2s % oat the eurta is to check the crystal growth by re- 
f metal with a thin protective ducing the time its formation, which 


aes way Care chauld he exerciced iS afforded by slow cooling. If the 
i A Yar. ai ii u . 4 A u = 
1 


five all portions of the metal thor permanent mol cannot be used, add 
sgitily 1 The bronze should be | Per cent of 1 kel to the alloy. 
eated sufficient t elt the wax 
ronze plaque, oxidized and coated Melting With Coal Screenings 
: . — years in brass and other non-ferrous met- 
e . © Sat — today melted successfully in a pit fur- 


with forced draft, using coal 


reenings ? 


Refining the Grain of Brass Wie doubt rv much whether brass 








Ve make li ] motiz 1st- in be melted with coal screenings 

1 but th ra th n n with f draft If the blast 

ver’ arse. The principal n- sufficiently strong to penetrate 

tents of tl asti nal ipproxi- the fuel, it is possible that sufficient 

mately as follow Copper, 76 to 78 heat may be generated to melt satis- 

ber n. ¢ R per nt d lead, _ factori but this only can be deter- 
“ per , 4 JOO und heat ' pct 





AT MM TT 


Tensile Strength of 88-10-2 Mixture 


What is the greatest possible obtain- 
able tensile strength of a mixture con- 
taining 88 per cent copper, 10 per cent 
tin and 2 per cent sinc? What method 
should be followed to obtain this high 
tensile strength and at the same time 
secure sound castings? 

The greatest possible tensile strength 
that apparently can be obtained fron 
an alloy consisting of copper, 88 pe! 
cent; tin, 10 per cent, and zinc, 2 per 
cent, is approximately 60,000 pounds 
per square inch, with an elongatior 
of about 50 per cent. This tensile 
figure represents practically the higl 
point, although from 52,000 to 53,00 
pounds per square inch are frequently 
obtained with an elongation of 50 
to 60.5 per cent. To obtain these 
high physical properties, it is essential 
to know how to melt the metal with 
the least possible amount of oxidation, 
what deoxidizer to use, to know how 
much of it to apply and when to 
add it to the mixture. This informa- 
tion is carefully guarded by manufac- 
turers and is not easily obtained. 
Tests recently made on the 88-10-2 
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alloy by a number of concerns showed 
a tensile strength varying from 35,300 
to 39,300 pounds per square inch, with 


an elongation of 10.5 to 13 per cent, 
which is much lower than the results 
previously given. However, this 
strength probably represents’ the 
average when the alloy is made 
without special treatment. The test 


bars should be cast to size and should 
be gated with a fin gate running along 


the side. To obtain sound castings, 
keep the metal well covered with 
charcoal while the melting operation 


is in progress. 


Oxides in Ingot Metal 

I have been having trouble with dirt 
on the outside of ingot metal castings 
of the following composition: 85 parts 
copper and 15 parts zinc, to 
added 20 pounds of yellow 
and 2 pounds of lead. The dirt ts 
the outside of the castings and cannot 
be detected until the parts are machined. 
Can you this 
trouble? 

We believe that the addition of 1 
per cent of phosphor-tin will greatly 
aid in insuring clean castings. As a 
rule, dirt. in metal is produced by 
oxidation and in fact, it is a mixture 
of oxides of the metals comprising 
the alloy suspended in the The 
metal can be cleaned addition 
of some agent, such as phosphorus, 
which reduces oxides to metal by 
robbing. them of their oxygen; these, 
in combination with the phosphorus, 
fusible slag and rise to 
surface of the metal, from which 
can removed skimming. 
however, when yellow 
brass is made by melting emery grind- 
ings, the small particles of emery 
are held in suspension in the alloy 
and the brass, when polished, displays 
black spots those found 
in aluminum castings. In this case 
the metal should be melted hot under 
a cover of a fusible such as 
fluorspar or soda ash, to remove the 
emery particles. 


which are 
brass scrap 


on 


advise us what causes 


same. 


by the 


become a 
the 
they 


be by 


Occasionally, 


similar to 


flux; 


Cheap Mixture for Locks 


Kindly give me a brass mixture suit- 
able for locks, hinges and latches that 
must take a high polish. What is the 
cheapest mixture that can be used, still 
»btaining a red appearance? Also, I 
am having trouble with trap covers due 
to pin holes or slag. Can you advise 
me the cause of this difficulty? 

The 


factory: 


following alloy will be satis- 
Copper, 85 per cent; tin, 5 per 
cent; zinc, 5 per cent, and lead, 5 per 
‘ent. Trap covers are noted for their 
To 
per cent 


trouble - making properties. 


add 0.25 


correct 


the pinholes, man- 


ganese copper. 


jace 1s 
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Color of Brass Castings 
Will you kindly let us know the mix- 
ture of the sample of yellow brass for- 
warded under 


} 


ile 


separate cover and how 
color on the back or unpolished sur- 
We 
the has a 
We would prefer the color of 
the sample, but cannot produce good re- 
sults without the use of aluminum. 


obtained? use aluminum in 


our mixture and metal gray 


( olor. 


The color of the unfinished surface of 


the brass casting you mention is _ ob- 
tained by using a good grade of yellow 
brass free from aluminum. The same 
results can be obtained by using the 
following alloy: Copper, 70 per cent; 
zinc, 26 per cent; tin, 2 per cent, and 


lead, 2 per cent. This is a good grade 
of casting yellow brass and will produce 
much finer castings than the aluminum- 
1 


metal, but it is a little 


dificult to handle in the foundry. 


treated more 


Flux for Small Brass Particles 

What is the best flux to use for melt- 
ing small brass particles recovered from 
the cinder mill, magnetic separator, etc.? 
We would like to run this in ingot form. 

The following flux will be satisfac- 
tory: Lime, 10 
fluorspar, 30 per 
cent, and soda ash, 20 per cent. 
will make a liquid slag 
cause the small metallic 
sink to the 


powdered 
10 per 
This 
will 

to 
crucibles. 


per cen 


cent; salt, 
which 
particles 


bottom of the 


Aluminum-Bronze Castings 

We have order for aluminum- 
bronze castings containing 90 per cent 
copper and 10 per cent aluminum, but 
thus far, we have been unable to obtain 
the tensile strength required by the speci- 
fications. Our risers and gates swell and 
mushroom a short time after the metal 
1s poured. Different materials have been 
used for slagging and deoxidizing, but 
the results show no improvement. 

As a casting 
bronze classes with 


an 


aluminum 
such cop- 
per, steel, nickel, nickel alloys and sili- 
con-bronze, 


proposition, 
metals as 
that is, it absorbs 

molten and_ the are 
spongy unless the metal is treated with 
some element that has the power to re- 
move these gases. The 


gases 


when castings 


matter is com- 


plicated by the fact that the ordinary 
“deoxidizing” agents such as mag- 
nesium, vanadium, silicon, phosphorus, 
titanium, manganese, etc., that are ef- 
ficacious in the case of the other 
metals and alloys mentioned, are quite 
powerless in the case of aluminum- 
bronze. The problem has been solved, 


however, and the method is in use by 
manufacturer cannot given 

The of the following pre- 
cautions will materially assist in getting 


one but be 


here. use 


better castings. Melt the copper under 
charcoal; add a small portion of the 
aluminum first and note whether the 


thick. If 
This 


the metal becomes 
add a little 
like 


Afterwards 


surface of 


so, salt and will 


stir. 


act zinc chloride on aluminum 


P } a Pee 
add tne balance or 
tah 3 
metal 15S 
to 


temperature 


aluminum and if the 
to l 
the 


1 


allow it 


normal 


incandescence, cool in 


furnace to a 


Tobin Bronze Mixture 
kindly 
in br which 
of per 


have inquiries for bronze 


Will 
for Tol 


elongation 


you give us a mixture 


will show an 


onze, 
20 cent? We also 
castings for 
gun carriages which must have a tensile 
strength of 28,000, 35,000, 45,000 and 
60,000 pounds per square inch, respective- 
ly. are Specified. 
Will you kindly give us formulas for 
bronze which 


No particular analyses 


wll these 


meet require- 

ments ? 
For Tobin bronze make an alloy 
which will analyze as follows: Cop- 


per, 60.35 per cent; tin, 0.79 per cent; 
zinc, 38.85 per cent, aluminum, 
0.01 per cent. The elongation will 
vary from 30 to 40 per cent, depend- 
ing upon 


and 


alloy is al- 


the 


the 
to flare while in 
the first melt of metal 
gots and remelt it for castings. 
An alloy containing copper, 
cent, and tin, 20 per cent, will 
all of the requirements 
strength mentioned in your inquiry 
except the 60,000-pound specification 
for which manganese bronze 
be employed. An excellent 
for this was given on page 72 
February, 1917, issue of 


long 


how 
lowed furnace 


Cast into in- 


80 per 
meet 


of tensile 


should 
formula 
of the 
The Foundry. 


Anti-Friction Metal 

We are experiencing difficulty 
with babbitt metal which analyzes 
follows: Lead, 84 to 87 per cent; anti- 
mony, 12 to 14 per cent, and tin, 1 to 2 
per cent. The this 
analysis claims that 
contains a substance 
“black oxide of lead’. We would like 
to know what effect this oxide will 
have on the metal, relative to its wear- 
ing qualities as a bearing for freight 
and passenger car service. 


some 


as 


chemist who made 


the mixture also 


which he terms 


If the alloy in question contains black 
lead in suspension, its bearing qualities 


will be greatly improved, as this sub- 
stance will act as a lubricant. Black 
oxide of lead, however, is a substance 
that has been given little attention by 
chemists and metallurgists and some 
would even scoff at its existence. For 
freight and passenger car _ bearings, 


antomonial lead is most generally used 


as a lining metal. This alloy contains 
around 80 per cent lead and 20 per cent 
antimony. An_ excellent  anti-friction 
metal is made as follows: Lead, 80 per 
cent; antimony, 15 per cent, and tin, 5 


per ‘cent. 





How Walker Process Reduces Ingot Mold Costs 


Collapsible Core and Hinged Cheek Flask Play Important Part in Novel 
Method of Molding—Stripping and Shaking-Out Operations Simplified 


N A par with the record- improvement in practice introduced in gray iron and steel foundry, the prin 


breaking steel production of recent years has been directed toward cipal output of which, from a_ ton- 

the past 18 months has been the elimination of manual operations. nage standpoint, consists of ingot 

the pressure on ingot mold Making cores for these large castings molds. For a number of years these 
foundries for castings. Many of these s a time-consuming operation and have been successfully rammed on 
plants are allied departments of steel ramming the sand for the molds, in a jar-ramming machine of the Mum- 
works, although it is estimated that spite of the use of mechanically- ford type, and this initial labor-sav 
more than 65 per cent of this tonnage iriven rammers, is a back-breaking ing operation was the forerunner of 
is made in outside shops. Most of the yperation not favored particularly by other experiments that had for their 
ingot molds are poured from metal olders, handy-men or laborers iltimate goal the production of the 
received direct from contiguous blast he ; mold and core in one operation and 
- eens a Recent Advances in Practice agin ae oad ca ie. ee 

furnaces and in 5S ¢ stances est he construction of all of the parts 
plants have a sufhcient capacity 1 Several years ago a collapsible core of the apparatus so that a crane or 
take the entire output f: I r for ingot molds was introduced which hoist can be employed in handling 
two stacks \ number of ingot mold greatly facilitates the shaking-out of them. The only manual labor inci 
shops remelt the iron in cupolas, this the castings and also the production dent to the making of the mold and 
practice prevailing when it is impos f the core. With probably only one’ core and the shaking-out of the cast 
sible to obtain rect metal a1 whet exception, the molds continue to be ings, involves the shoveling of the 
the direct metal is unsuit for thes rammed by hand, due to the difficulties sand into the flask, and if sufficient 
castings experienced in ramming them by ma- headroom were available in this foun 
In the product tf thes ky chine dry, this operation could be eliminated 


»y the installation of a sand chute 
The process was developed by 


Bb. Walker, superintendent of the pat 


tern-shop of the Tennessee company 





I 1—] E} I ERN OVER THE COLLAI FIG. 2—THE CAST STEEL CHEEK FLASK IN POSITION 
BL} I I ; L ON THE JAR ON THE STOOL OR DRAG WITH THE STRIP- 
MM MACHIN PING PLATE BETWEEN 
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and involves the making. of the mold 
and core in one operation on a mold- 
ing machine of the jar or jolt-ramming 
ype; the use of acollapsible core, special 
flask, core and 
stripping plate and a hinged 
which 


hinged arbor stool, 
pattern 
expands automatically thereby 
freely the 


when lifted by a crane. 


stripping from sand core 


Sequence of Operation 


Before describing the apparatus in 
detail, the sequence of operation en- 
tailed in assembling the flask, draw- 


ing the pattern, finishing and closing 
the mold, pouring and_ shaking-out 
I In the accom- 
the 40,000-pound 
jar-ramming machine is shown in Figs. 
1 and The and _ stool, 
with pattern being lowered into position, 


will presented. 


illustrations, 


he 
panying 
arbor 


core 


are illustrated in Fig. 1. On the part- 
ing surface of the stool is shown the 
stripping and lifting plate, A, which 
is centered by pins passing through holes 
in diagonal sides of the stool. The 
core arbor and stool constitute the drag 
section of the flask. The pattern is 
hinged at the top, being split across 
diagonal corners, as at B, thereby leav- 
ing it free to expand when it is being 
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FIG. 3 THE INGOT 
AND READY TO 





BE 


MOLD 





SHAKEN-OUT 


the 


B, 


Fig 


te yp. 


half of 


The |} 


sling on the c 
lugs or trunni 
on either side 


brought together by the crane, the 


2. The 


the 


cheek flask, are 


159 


vearing surfaces of the 


halves are brought together by the rope 


rane which loops over 
ms, A, Fig. 2, located 
of the flask. When 


two 


halves are locked by U-shaped clamps, 


lugs, C, two on each 


engaged by 


the crane sling when shaking-out the 
casting, Fig. 5, to effect the spreading 
of the two halves of the cheek and 
bolt, D, Fig. 2, has been provided to 
limit the distance of opening 
Collapsible Core 

The pattern is centered on the 
stool by the stripping plate and it 
is prevented from spreading by the 
bank of sand which packs around 
it after the initial jar-ramming oper- 
ation. Before sand is filled into the 


flask, the collapsible core is expanded 
by a key at the top. Sand continues 
to be shoveled into the flask through- 
out the ramming operation on the 
machine, which consumes from 10 
to 12 minutes. After the mold and 
core are rammed, sand is_ shoveled 
POURED out of the mold top on two sides 
and the two loose parts of the pat- 








FIG. 4 (At the Left)—AFTER COLLAPSING THE CORE ARBOR, THE CHEEK 
FLASK CONTAINING THE CASTING IS LIFTED OFF BY CRANE 
FIG. 5—THE HINGED CHEEK FLASK HAVING BEEN XPAND 
ED, IS READILY LIFTED OFF 
litted off the core a crane or hoist. tern wh ike the ingot mold 
Che cheek section of the tlaskis shown lugs are attach o the pattern body 
lowered onto the drag or stool, in Fig. by a tongue and groove, and the 
2. The stripping plate is clamped to sand is packed around them by hand 
the cheek on two opposite sides, while One of e difficulties heretofore 
the cheek is clamped to the stool, on experienced in making ingot molds 
the remaining two sides The cheek on a jar-ramming machine has been 
flask consists of two parts hinged at the inability to properly pack the 
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sand around these parts ot the pat- which they are assembled for pour- 
tern. The sand underneath the lugs ing. After removing the clamps 
invariably was soft and rammed-off, which hold the cheek and the drag, 


ating low- the cheek is stripped over the pat- 
-rn_~ lugs tern which is held down by a special 


eve DY atte 
after the yn has been’ device to overcome the great pres- 





complete rneath the sure of so large a body of sand on 


surface of the lugs is of the proper such an extensive pattern area. In 





































































density and all previous difficulties the meantime the stripping plate con- 
have been overcome The runner, tinues to be clamped to the cheek, 
which is a 3-inch steel bar, is with but when the cheek part of the mold 
lrawn by the crane before the flask is stripped from the pattern, the lat- 
is removed from the machine table ter being hinged at the top is free 
expand at the bottom and it opens 
( 1st } Oper ‘ el 
two diagonal corners. The pattern 
From the jar-ramming table the is next drawn from the core by the 
; trancferred to th “Nott? nit crane + > 2 1 i > g > a se at . sat —* , 
is transferred to the casting | rane. In the meantime inother FIG. 7—-TOP PLAN VIEW OF THE 
yy crane where € s draw stool and core arbor have been placed ASSEMBLED APPARATUS 
a the eek ar ( e skin- on the table of the jar-ramming ma- 
dried and spraye \ ( g ¢ ne and the pattern is lowered into position for preparing another mold 
Whatever finishings on the cheek 
ae oe and core are necessary are performed 
f ‘ ° e ° 
ZA in the pit, after which they art 
SS TON sprayed with blacking and skin-dried 
=... etree >», rn . . - . 
Or” zt > The drying continues for a_ period 
Ay erTT TT Cel tee x e ¢ ° 
0 a > \\ of about 12 hours and before the 
/ y { x) ‘ ' fe meme . oe -loce 
ne re mold is assembled and closed, the 
, P| ) 
| tA ’ 
N “ VAA.© stripping plate is removed. A gate, 
COPED t ad. pping pl. is re e g 
Y Ne BN 4X 3 inches in diameter, is cut at the 
| ‘ i t t e 
F+Hs fA S Nn pF aa © ne OE wD F bottom of the runner by the molder 
if a, Sr = Y fae . . 
icon ¥ pas who does the finishing. A pouring 
f | +--+ Vey { ee 7 ; - ‘ 
AA VARY basin is set on top of the mold, the 
Sa ~~ spiagagsiige 9 t--¥ > 
\\< | Y is), SECTION OF THE COLLAPSIBLE metal entering through one gate only 
a MG f hy 
4 FFF) CORE ARBOR at the bottom. 
oS ee ae a . 
a SS OS Shaking-Out 
ys io dy A— 
QS CASECTION E-E After the mold has been poured, 
O : is conveyed by crane from the pit 
Gan " to the shaking-out floor, Fig. 3. The 
riwa— . 
cane c ety rope slings on the crane pass over 
< H+ i} B ; ° ° P 
7 2 4 the trunnion lugs on either side of 
| : /—- 
f TRA WY" aa 277, nae mn 7g we : 
SL4SG oki 4 PAV Vd | the flask, Fig. 4, which shows the 
At ot KA | } : . . 
AWA Yt + ¥9 first step in the shaking-out opera- 
Y, tH Af ad te fy ee | tion. Prior to removing the cheek 
4A} , Y i Ld f ? } wl 
4WAY t V4, | 1 | flask, the key at the top of the core 
4 4 } | v/5 j | Ay, | : ! 
4 ty j tL fh a li | arbor by which it was expanded, was 
; ; , 3 | y A 1 | 
F A t t } { | j ‘ . 4 ° 
A ty U f } 41) i jf punched out, thereby permitting the 
+ j 4 \4 } | I 4 | 4 ° P 
‘wy Bae VA we r= Vi Lf arbor to collapse and making it pos- 
Zz A 7) 4 4 YB { 1 YN Tay di Bae } 2 
AWA (4 U rs } PY TTT fl } (ey sible to lift the cheek from the arbor. 
TA eee 4AM IN II Pi ‘ie. § 
+ ae 7 A | Ay VAM LITT UI eae Oe In Fig. 5, the arbor collapsed and 
ec } i iV y VA-ON TT | 1 
sais i 7 A 4 ye V///) all | 11 | the stool are shown at the left. At 
4 1 A V44A TI | 1! o| ; , 
4 LV 7 V/A Al Jo] the right the cheek flask is being 
4 1-7 4 } } Y li | : 5 ; y 
4 } y if } Y| ! | , | | stripped from the casting, leaving the 
\A } 4 \A 4 f | | } 1] | os - 
44 i 4 4 VA all ! a sand adhering to the outside of the 
U4 4 ] if A } "| | A | | ° 
7 iy 4 VA can] r } j || ‘ 1 ingot mold, the same as the sand 
a i 4 A y T 5 7 | i | } } pe e . . . 
| v4 At { VA | | fT] of the core remains inside of the 
4 4 if y { A Yll F. a8 ‘ 
1A Y A f C | H\|| in Ww lio mold when stripped over the core 
A 4 i f t 4 2 i || | L | Age 3 
AWA F AWA VAY WA -) arbor. By permitting the casting to 
A + } UU 4 6 4 i U4 | t ° : 
AWAY 4 V4, Yj VW, | Ne i remain surrounded with the core and 
ff ¥, f i Yj Gym | Rs |b =e ; 
AWA 4 j 4 VA H 4 | | molding sand until it cools, it be- 
wn FY 4 a A Y 4 } y } t | i “ 
GF 4 i? T }F VA oY V4 in| comes thoroughly annealed, which 
f j A WA -¥Y VA WA Ww "0 , 
BZ Vij, YA\ +4 VA snl rh WA ALLL f t. } has been found to be a particularly 
r 4 , I 4 VA \ KZ . . ec . 
AA pgp ha VID Ty, VQ? L, desirable operation for ingot molds, 
— enw aw WA KAR EH 6 ww aaa nk hf ak hay t } phe ho ) * . . . . ¢ 
ee aw me pL LL (PPB) | VL La {- materially increasing their period otf 
a Z le TW] L F } | usefulness. 
r v y YA ae | 3 y ° ° ° 
E E Z | | 1 YJ When stripping the hinged cheek 
= a 7 f - ° 
: : —— <<. flasks from the mold, the crane _ sling 
ION fF SECT N H—t . 
‘ ’ engages the opening lugs at A, 
: Fig. 5, B being the closing lugs 
IG. 6-HORIZONTAL AND VERTICAL SECTIONS OF THE ASSEMBLED : The U-she 7 i ; 
APPARATI AND HORIZONTAL SECTION OF THE COLLAPSIBLE or trunnions. 1 -shaped clamps 


ORE ARBOR previously have been removed and 
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FIG. 8—DETAIL OF THE TOP OF THE 
EXPANSIBLE CORE ARBOR 

the lateral action of the © slings 

permit the flask to open the distance 


provided by the bolt C. 

In Fig. 6 are shown vertical and hori- 
assembled ap- 
paratus, with a section through the core 
arbor. The arbor is formed by four 
collapsible staves which carry at their 
upper ends internal socket bearings, 4, 
Fig. 6, in which pawls, B, 


zontal sections of the 


are mounted 
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FIG. 9 — ELEVATION OF THE FLASK 
BROKEN AWAY TO SHOW EDGE OF 
PATTERN AND SAND BAND FOR 
HOLDING IT CONTRACTED 


Tae FOUNDRY 


free to rock, being disposed upwardly 
so as to engage the column of the arbor 
at a point above the top of the staves. 
The staves have lapping corner joints, 
as illustrated in the section of the arbor, 
Fig. 6, and their construction also is 
shown in Fig. 12. The staves 
are expanded by the action of the plate, 


clearly 


C, and the wedge key, D, on the col- 
umn, which engages the pawls and forces 
the staves outwardly until arrested by 
the engagement of the lugs on the 
staves with stop lugs on the 
At their 
mounted to rock in the 


column. 
lower ends, the staves are 
sockets, E, on 


the stool drag. The stool is 


recessed 

its upper face to form the drag portion 

of the mold. 3 
An elevation of the flask 


to show the edge of the 


broken away 
pattern and 
illustrating the sand band for holding 
it contracted during the ramming oper- 
ation, is illustrated in Fig. 9. The pat- 
tern is divided diagonally in a vertical 
about 
its top a protecting plate with upturned, 


plane and each section carries 


perforated lugs at each end, arranged 




















FIG. 10—DETAIL VIEW OF THE APPA- 
RATUS FOR HOLDING DOWN THE 
PATTERN AND THE METHOD OF 
APPLYING THE CRANE HOOKS 
TO THE PATTERN 


when 
plane of 
sections. 
lugs is interposed 


to overhang so that their holes, 
in register, will lie 
parting 
Between each pair of 
a hanger plate which is on the same 
bolt that pivotally connects the lugs. 
The upper ends of these plates have 
holes to receive the 


in the 


between the pattern 


1i00ks of the crane. 
The two holes of the pattern are cen- 
tered by dowel pins and the expanding 
movement of the two sections is limited 
by an ingenious arrangement of hooks at 
A, Fig. 9, and shown in detail in Fig. 
11. The encircling sand band is to hold 
the pattern contracted, as 
B, Fig. 9. 
first is 


illustrated at 

When ramming a mold, sand 
shoveled between the pattern 
and the flask to a height of about a 
foot. The table is given three or four 
jolts which compact the sand around 
the pattern and force and hold together 
the free ends of the section. 

Fig. 7 is a top plan of the 
apparatus showing the gate at . and 


assembled 


patterns at B. As 
stated previously, it is practically im- 
possible to pack the sand around these 
lugs by the jolting or jarring process, 
and this mold and core are rammed 


the detached lug 


- - e 1 b | - 
operation. A review otf the device used 
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FIG. 11—DETAIL OF THE PATTERN 


DOWELS AND HOOKS 


before the ingot mold lugs are attached 
to the pattern. The operator removes 
the packed sand from the top of the 
pattern when the lugs are to be at- 
tached and inserts the lug patterns into 
vertical slots in the pattern which en- 
gage tongues in the lugs. The lug pat- 
terns are stripped off with the cheek and 


are drawn as a part of the finishing 
} 
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FIG. 12—THE CORE ARBOR SHOWING 
THE CONSTRUCTION AND AR- 
RANGEMENT OF THE 
PLATES 
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for holding down the pattern when 
drawing the cheek and the manner of 
applying the crane hooks to the pattern, 
is illustrated in Fig. 10. Bars, A, 
inserted between the lugs of 
column and the 
and 


are 
the arbor 
the 


moving 


wall of 
from 


inner pat- 


tern prevent it up- 
wardly when the cheek is being stripped 
the drag and pattern. 


The Tennessee Coal, Iron & Railroad 


from stool, 
Co. uses unusually large ingots in its 
These are 24 x 24 inches 
10,500 to 11,- 
flask equip- 


necessarily 


blooming mill. 
and weigh approximately 
000 The 


arbor, etc., 


pounds. entire 


ment, core must 
be very heavy and when ready to pour, 
the mold for the mold 
21,200 pounds. The flasks are cast 
and this 


vent openings in 


ingot weighs 
steel 
foundry. The 
the flasks 
has been eliminated by the arc-welder, 
the flasks 
much more speedily than the cores can 
the The mold 
core is thoroughly vented through the 
plates, the gases off at 
the top. Green 
water only, is 
and core. 
by a gang of 10 men consisting of the 


are made in 


coring of 
these holes in 


which burns 


be set in mold. ingot 


being carried 

tempered with 
both 
Twelve molds are made daily 


sand, 


used for mold 


following: Six laborers, rammer, 
two finishers and 


the molds and pours the castings. 


one 
one man who closes 

One of the great difficulties that had 
to be overcome in successfully adopting 
the jar-ramming operation to the pro- 
large molds, the 
prevention of the the 
flask on the table of the machine. After 
careful investigation it ascertained 
that this the 
of air between the piston and the anvil 
of the machine which imparted a slight 


tilting motion to the table. A male 


duction of these was 


movement of 


Was 


was caused by leakage 


and 
female joint were machined on the two 
surfaces which are thoroughly packed, 
thereby the 


and all creepage of the flasks has there- 


preventing leakage of air 


by been eliminated. 


The Inqgot Mold Mixture 
The 


company’s blast furnaces 


metal made by the Tennessee 


not adapted 
therefore, 


for use in ingot molds, and, 


the direct process is superseded by the 


cupola method. The mixtures are made 
in a 54-inch furnace which is driven 
continuously from about 8 a. m. until 


4 p.m. The heats vary from 75 to 80 
tons, and considering the diameter of the 
lining the practice is unusual. How- 
ever, the method of charging is so 
controlled and fluxes are used so Jju- 
diciously, that a hang practically never 


The metal used for ingot molds 


occurs. 

has the following  analysi Silicon 
1.5 per cent; sulphur, 0.06 per cent; 
phosphorus, 0.2 to 0.3 per cent, and 
manganese, 0.60 to 0.65 per cent. The 
life of these. molds varies from 75 
to 90 heats. 
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The Pattern Maker of the Hour 


By Joseph Goostray 


Many problems enter into  pattern- 
making which give ground for careful 
consideration and exceptional oppor- 


It is a trade 
only the ability to read 
knowledge 


of the durability of woods and the ease 


tunities for careful study. 


requiring not 


mechanical drawings and a 


with which they are pared and worked, 


but also a thorough understanding of 


foundry practice. 


Foundry practice is such a compre- 


hensive study that a knowledge of it in 


1s entirety 


cannot be demanded of a 


patternmaker. However, it is proper to 
that he be 
the 


making. 


insist thoroughly familiar 


with process of molding and core- 
There are a few points which 
should be emphasized constantly 
kept in mind their signifi- 
cance in the relation of pattern-making 
to foundry practice. 


and 
because of 


Satisfactory patterns are necessary for 
efficient molding and they should always 


be constructed to effect the greatest 
economy in the foundry. It is doubt- 
ful whether the average foundryman 
realizes to what extent a patternmaker 
can go in the construction of cheap 


patterns. The patterns perhaps 
meet requirements and a careful inspec- 
tion the are 
The critical question, however, 
is whether the patterns afford facility of 
operation for the molder. 
with the 
f molding it 


may 


may show dimensions ac- 


curate. 


The construction 
the 
should be 


of a pattern view of best 


methods « 


one 


of the first considerations. A properly 
constructed pattern will save a lot of 
unnecessary work and expense in the 
foundry to say nothing of the subse- 


quent delay in the production of cast- 
Ings. 

Few patternmakers are familiar 
enough with molding and core-making 


to realize the problems which confront 


the molder and coremaker. Unfortun- 
ately many patternmakers do not know 


portion of 
own accord. If 
forced to parts 
could be easily formed by a core, 


hanging 


whether a pocket or 


sand will stand of its 


the molder is 


which 


secure 
his operations are considerably delayed. 
Special care should be exercised by the 
difficulties 
might enter into the making of a 
mold. Such knowledge is only acquired 


patternmaker to eliminate 


hat 
that 


consequences of mold- 
pattern. A pattern- 
maker should keep in touch with what 
done in the way of 
This is 


the pattern shop is to 


by observing thi 
ing a_ particular 
being improved 
molding methods necessary if 
its best in- 
the foundry, 
it is very much more important to 


serve 
terests in its relation to 
but 
the patternmaker as a means of broad- 
ening his views and knowledge of foun- 


dry practice. Too much emphasis can- 


not be placed on the absolute necessity 
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of a patternmaker going into the foun- 
dry and making an honest and efficient 
effort to observe the methods used in 
molding and coremaking. Only in this 
way can he gain an insight into the at- 
tendant problems of molding and core- 
making. Knowledge gained through ex- 
perience brings with it conviction. 
There is also a tendency among pat- 
ternmakers to confine their study of ma- 
chines to those used in making patterns. 
This tendency is decidedly wrong, for 
a patternmaker cannot do his best work 
unless he is familiar with molding ma- 
chines. He_ should the adapta- 
bility of these for he can 
assist materially in promoting their ef- 
and His patterns 
should be constructed after a careful 
study of the various machines so that 
the limit of output may be attained 
when the pattern goes into the foundry. 
The argument that a pattern must be 
tried out is weak. Notwithstanding the 
that may be advanced to 
the argument, it has been 
proved beyond a doubt that a properly 
constructed pattern 
foundry trial to 


study 
machines 


ficiency usefulness. 


points sub- 


stantiate 


needs no_ special 
determine whether it 
can be molded to its best advantage. 
Furthermore no patternmaker can ac- 
complish much without a_ thorough 
knowledge of the applications of cores. 
Many distinct advantages 
cured, the appearance of 
greatly improved by the application of 


may be 


Se- 


and a casting 


cores. It is essential for a successfu 
patternmaker to be thoroughly  ac- 
quainted with this phase of foundry 


work. 

An endeavor to find a simple defini- 
tion of the application of cores results 
as follows: Cores are used to form the 
of a casting which is not de- 


termined by the pattern or in many in- 


portion 


stances they are used to form the whole 
of the casting. 

How the casting shall be 
formed by cores and how much by the 


much of 


pattern cannot be determined by any defi- 
nite rule, but is a question to be decided 
by a constant study of the methods em- 
] 


ploved in making castings of this nature 


Experience and observation are 
sary to determine the question but books 
are admirable adjuncts. 
itself 
patternmaker, 


neces- 


Of course mere 


reading in would never make a 


any more than reading 


without actual experience would make a 


practical man in any field of work. But 
the patternmaker who carefully reads 
and studies journals pertaining to the 


foundry is far more apt to be able to 
determine this question than if he had 
not. Through reading he will not be so 
liable to fall into the error of thinking 
his is the only and best way to accom- 


plish the required results. Undoubtedly 
he will gain through reading the ex- 
perience of others who have had a 


similar problem to solve. 











Recommends Standard Screen Scale for Sieves 


Bureau of Standards Announces Scale Based Upon Ratios of 
Square and Fourth Roots of Two—Proposed for General Adoption 


S THE result of investigations 

and conferences held over a 

period of several years, the 

bureau of standards has an- 
nounced a standard screen scale for test- 
ing sieves. The standard has been 
adopted by a conference of representa- 
tives of government bureaus, private 
firms and various scientific and technical 
societies including the American Foun- 
drymen’s Association and American In- 
stitute of Metals. The standard scale is 
recommended for general adoption in 
the interests of securing uniformity of 
usage. 


The screen scale is essentially metric. 
A sieve having an opening of one milli- 
meter is calculated as a basis of the 
system. The sieves above and below this 
in series are related to it by using the 
square root of two (1.4142) or the 
fourth root of two (1.1892) as a ratio of 
the width of one opening to the width 
of the next smaller opening. The ratio 
is used for openings between one and 


whether they conform to the specifica- 
tions covering the new standard. The 
cost of testing ranges from $1 to $2 per 
sieve, depending on the number of 
sieves submitted for examination at one 
time. Only one-half of the fee is 
charged for examining sieves which are 
rejected for exceeding tolerances of 
mesh. 

The specifications for sieves conform- 
ing to the standard screen scale are as 
follows: 


Wire cloth for standard sieves shall be 
woven (not twilled, except that the cloth 
of 0.062-millimeter, the 0.052-millimeter, 
and the 0.044-millimeter sieve, may be 
twilled until further notice), from brass, 
bronze, or other suitable wire and 
mounted on the frames without distor- 
tion. To prevent the material being 
sieved from catching in the joint be- 
tween the cloth and the frame, the joint 
shall be smoothly filled with solder, or 
so made that the material will not catch. 

The number of wires per centimeter 
of the cloth of any given sieve of the 
standard screen scale shall be that shown 
in the accompanying table in the column 


wires shall be greater than the nominal 
width of opening for that sieve by more 
than the following amounts: 

10 per cent of the nominal width of 
opening for the 8 to the 1-millimeter 
sieve, inclusive. 

25 per cent of the nominal width of 
opening for the 0.85 to the 0.29-milli- 
meter sieve, inclusive. 

40 per cent of the nominal width of 
opening for the 0.25 to the 0.125-milli- 
meter sieve, inclusive. 

60 per cent of the nominal width of 
opening for the 0.105 to the 0.044-milli- 
meter sieve, inclusive. 

The diameters of the wires of the 
cloth of any given sieve shall be those 
shown in the column headed “Wire 
Diam.” and the average diameter of the 
wires in either direction shall not differ 
from the specified diameter by more 
than the tolerance given in the last col- 
umn under “Tolerances” headed “Diam.” 

The bureau of standards also reserves 
the right to reject sieves for obvious im- 
perfections in the sieve cloth or its 
mounting, as, for example, punctured, 
loose or wavy cloth, imperfections in 
soldering, etc. 

Until further notice, to permit the use 





of sieves now on the market which have 
headed “Mesh”, and the number of wires slightly different mesh and wire diame- 
in any whole centimeter shall not differ ters from that specified above, sieves 
from this amount by more than the tol- will be certified as satisfactory if the 
erance given in the column headed measurements of mesh and wire diame- 
“Mesh” under the heading “Tolerances”. ters show the resulting average width of 
that it will test sieves to determine No opening between adjacent parallel opening to be within 4 per cent of the 


eight millimeters, while the fourth root 
of two is used for the ratio of open- 
ings below one millimeter. 

The bureau of standards announces 








. 
Proposed Standard Screen Scale for Sieves 
Dimensions for metric scale aré given in millimeters; those for customary scale are given in inches 
Ratio lolerances Ratio Tolerances 
; Wire (plus or Wire (plus or 
: Open Wire diam. to minus) Open- Wire diam. to minus) 
Standard ing Mesh diam. opening Mesh Diam. Standard ing Mesh liam. opening Mesh Dmm 
8-mm Sieve: 6-mm Sieve: 
Metric ...... 8.00 1.0 2.00 0.25 0.01 0.08 Metric ...... 0.36 16.0 0.26 0.72 0.6 0.010 
Customary... 0.315 2.54 0.079 ene 0.03 0.003 Customary... 0.0142 40.6 0.0120 Boo 0.0004 | 
5.66-mm Sieve: V.c7-mM Sieve: 
Metric ...... 5.66 1.4 1.48 0.26 0.01 0.08 Metric ...... 0.29 20.0 0.21 0.72 0.8 0.010 
Customary... 0.223 3.56 0.058 0.03 0.003 Customary... 0.0114 50.8 0.0083 2.0 0.0004 | 
a U.23-mm sieve: } 
4-mm Sieve: : e er a ad s 
Metric ...... 4.00 2.0 1.00 0.25 0.02 0.05 ee asses aaa a. to. See 
; a : ~ 2 : istomary... 1098 58 0073 3 3 
Customary... 0.157 $.1 0.039 0.05 0.002 1-mm "se " cas se . | 
2.8-mm Sieve: , Metric . wa Gam 27. 0.16 0.76 1.0 0.008 
BEGEIG oo 50%% 2.83 2% 0.81 0.29 0.02 0.05 Customary... 0083 68.6 0.0063 3.0 0.0003 
Customary... 0.111 7.0 0.032 0.05 0.002 0.17-mm Sieve } 
2-mm Sieve: Metri . 17 31. 0.15 0.88 1.0 0.008 
Metric ...... 2.00 3.9 0.56 0.28 0.04 0.05 Customary... 0.0067 78.7 0.0059 3.0 0.0003 
Customary... 0.079 9.9 0.022 0.1 0.002 0.14-mm Sieve 
1.41-mm Sieve: Metri cae ae 39.0 0.116 ) 23 1.0 0.008 
Meth ..cces 1.41 5.0 0.59 0.42 0.08 0.025 , 125 an gy 0.0055 99.1 0.0046 0.0003 
Customary... 0.0555 2:7 0.0232 0.2 ).0 Oe, eo ‘ 
Penang : “ . Met: | 0.125 47.0 0.089 0.71 15 0.008 
1.0-mm Sieve: , Customary . 0.0049 119.4 0.0035 4.0 0.0003 
Mettic ...... 1.00 7.0 0.43 0.43 0.15 0.020 0.105-mm Sieve 
Customary... 0.0394 17.8 0.0169 0.4 0.0008 Met 0.105 59.0 0.064 0.61 2.0 0.008 
0.85-mm Sieve: Customary 0.0041 149.9 0.0025 50 0003 
POUTIG 5.056% 0.85 8.0 0.40 0.47 0.2 0.015 0.088-mm_ Sieve 
Customary... 0.0335 20.3 0.0157 0.5 0.0006 Metr O88 67.0 0.061 ¢ 2.5 0.005 
0.71-mm Sieve: Customary 0.0035 170.2 0.0024 6.0 0.0002 
Metric ...... 0.71 90 040 056 0.3 0.012 cae” rac pee . . one a 
Mincniace... . 0.0280 22.9 0.0157 0.75 0.0005 Metri: : : 0.074 79.0 053 72 30 0.005 
. ts si Customary 0.0029 200.7 0.0021 8.0 0.0002 
0.59-mm Sieve: 0.062-mm Sieve 
Meie 59 ( ) 1) : , ‘ 
Metric eee Dace 10.0 41 ‘1 0.69 0.4 0.012_ Metric ...... 0.062 98.0 0.040 0.65 3.5 0.005 
_ Customary... 0.0252 25.4 ole 1.0 0.0005 Customary... 0.0024 248.9 0.0016 9.0 0.0002 
0.5-mm Sieve: 0.052-mm Sieve . 
Metric ...... a 12.0 0.33 0.66 0.4 0.012_ Metric ... 6.052 110.0 0.939 0.72 4.0 0.004 
Customary... [ 0197 30.5 0.0130 1.0 0.0005 Customary... 0.0021 279.4 0.0015 10.0 0.00015 
0.42-mm Sieve: 0.044-mm Sieve: x 7 
a > C ’ nz ° aun . a 
Metric weeea 0.42 — a 0 0.29 0.69 0.6 0.010 Metric ...... 0.044 127.0 0.035 0.80 5.0 0.004 
Customary... 0.0165 35.6 0.0114 ie 0.0004 Customary 0.0017 323.0 0.0014 12.0 0.00015 
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nominal opening of the given sieve, and 
the ratio of wire diameter to opening 
of the sieve in question is within 0.03 of 
that given in the column headed “Ratio 
Wire Diam.to Opening” for the 8 tothe 
2-millimeter sieves, inclusive, and within 
0.06 of the ratio given for sieves of 


smaller openings than 2 millimeters 
Provision has been made for inter- 
polating between screens of 8.0 to 1.0- 


rourtn 


millimeter openings by using the 
root of 


two as the ratio of 


successive 


sieve openings This would provide 
sieves of the following openings: 1.19, 
1.68, 2.38, 3.36, 4.76 and 6.72-millimeter 

To provide for sieves of larger open- 
ings the screen scale could be extended 
size in the ac- 
table to 128 
Such an addition to the scale would pro- 


vide sieves of the following sizes, based 


from the 8-millimeter 


companying millimeters 


on the ratio of the square root of two; 
11.3, 16.0, 22.6, 32.0, 45.3, 64.0, 90.5 and 
128.0-millimeter. 


The Use o 


AST IRON cores and molds 
frequently effect great eco- 
nomies in core-making and 


molding. Some foundrymen, 
however, do not consider this method 


of molding favor- 
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Casting Production in 1916 


rom figures compiled by the Amer- 
ican Steel 
total pig 
in 1916, a fair 


Iron and Institute, cover- 


ing the iron production 
estimate can be ob- 
yduction of 
The 
iron reached 


5,553,644 


ee 
malleable 


casting pri 
States last 

production of foundry 
t total of 
921,486 

added. It is 
of course, to estimate the casting pro- 
1916, 
are gathered covering 
The high consumption of 
factor 
this total, but it can be 
safely that the 
tion last 


tained of the 
the United year. 
he enormous tons, 
tons of 


to which 


iron must be difficult, 


duction for since no. statistics 


this industry. 
scrap is a 
which must be considered in 
estimated 
total casting produc- 
was well in 
7,000,000 With the 


pig iron production 
million-ton mark, the 


excess of 
malleable 
approaching the 

growth of the 


year 
tons. 
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malleable industry can fairly well be 
The 1916 production of foundry 
over that 


eaged. 
iron increased 14 per cent 
of 1915. 

Abell has resigned as 
The Iron Age to 


business for himself as a 


Oliver J. 
western editor of 
engage in 
agent, with offices in 
building, 565 Washington 
Mr. Abell will spe 
for handling ma- 
terial transmission of 
including a full line of chain for elevat- 
ing, conveying and power-drive purposes 


manufacturer’s 
the Sharples 
boulevard, Chicago. 
equipment 
and the 


cialize on 
power 


Mr. Abell isa graduate of Case School 
of Applied Science, Cleveland, and has 
had extensive experience in trade jour- 
and in the iron and steel busi- 
He is a member of the Chicago 
Foundrymen’s Club, American Foundry- 
men’s Association and the American Iron 
& Steel Institute. 


1alism 


ness. 


Cast Iron Molds and Cores 


By Paul R Ramp 


prevent the formation of fins. The 
permanent mold effects undoubted eco- 
nomies and many sections now cast in 
sand could be produced in this way. 


Cast iron cores can be used extensively, 





ably and for this 
reason the use of | =< 
cast iron cores ‘eae 


and molds is not 


Unfor- | 
| 


extensive. 


| 


| 


Pd 


such sections of molds that 
projections that will hold the 
In the accompanying illustrations 


except in 
contain 


core. 


the use of cast iron cores and molds 
for various castings is shown. Tw 
views of a loco- 





motive grate 





frame are illus- 
trated in Fig. 1. 
In ordinary prac- 
tice cores are 

8 used to form the 
l journals, B, as 
: well as the bear- 
ings for the rock- 
er grate, C. Un- 
less great care is 
exercised in mak- 
ing these cores, 


a 
| 
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* 
\ 
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both bearings will 
- 8 be unusually 
rough. By the use 
of cast iron cores 
at these 
smooth 


points, 
surfaces 
can be obtained 
and as they are 


chilled 


be subjected to 


they can 
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cannot be readily secured at the bot- 
tom. A cast iron core at this point 
will effect great economies in the man- 
ufacture of these Sectional 
views of the iron mold which forms 
this lug are illustrated in Fig. 3. The 
mold is held together by pins and at 
G is shown a small dry sand core which 
forms the hole for the key for adjust- 
ing the shaking bar to the lug. This 
cast iron mold was made at a small 
cost and the joints were not machined 
as the iron mold is held in position by 
the sand. 

Fig. 4 is a cross-section of a portion 
of the mold for this grate bar and 
shows the cast iron mold for the jour- 
nal and the iron core for the bearing. 
The various parts of the mold are lo- 
cated by prints on the pattern, the same 
as when sand cores are used. Fig. 2 
illustrates plan and sectional views of 
a locomotive side bar casting. The 
openings, K, are bearings upon which 
the journal of the grate frame rests. 
These bars are usually formed by dry 
sand cores, but better results are ob- 
tained with cast cores. These 
cores smooth bearing surfaces 
and effect economies in core-making. 


Does Copper Affect Shrinkage of 
Steel Castings ? 
By G. E. 

Question:—Why does one brand of 
pig iron. give satisfactory results in a 
side-blow converter and another brand 
of the same composition, excepting cop- 
per, give metal that shrinks excessively 
before cooling? In our experience the 
metal that does not contain copper drains 
the sinkheads. The composition of the 
two kinds of iron is as follows: Non- 
shrinking copper-bearing pig, carbon, 3.74 
per cent; silicon, 3.02 per cent; sulphur, 
0.016 per cent; phosphorus, 0.03 per cent; 
manganese, 0.13 per cent; titanium, 0.15 
per cent, and copper, 0.60 per cent. Cop- 
per-free pig, carbon, 3.46 per cent; 
silicon, 2.91 per cent; sulphur, 0.012 per 
cent; phosphorus, 0.042 per cent; man- 
ganese, 0.11 per cent, and titanium, 0.41 
per cent. 

We are using a recarburizer of the 
following composition: 11 per cent fer- 
ro-silicon, 70 pounds; 80 per cent ferro- 
manganese, 40 pounds; cupola iron, 30 
pounds; aluminum, 1 pound; and 25 
per cent ferro-titanium, 8 pounds. Can 
this recarburizer be improved upon in 
about 0.21 
heats are made 
side-blow converter. The 
and ferro-manganese are 
heated to redness in a ladle, the cupola 
iron is added and after about one-third 
of the steel is in the ladle, the alumi- 
num and titanium are thrown in. 


castings. 


iron 
insure 


Jones 


containing 
The 


castings 
per cent carbon? 
2-ton, 
ferro-silicon 


tnaking 


ms 6 6@ 


Answer:—The presence of copper in 
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steel-making pig iron will tend to re- 
duce the shrinkage, 
is present in large quantities. 
due to the fact that 
less than steel and in combination im- 
parts its characteristic to the alloy. 
On the other hand, 0.60 per cent copper 
is not sufficient to make any appreciable 


when it 
This is 


shrinks 


especially 


copper 
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FIG. 3—CAST IRON MOLD FOR FORM. 
ING THE LUG OF THE LOCOMO 
TIVE GRATE FRAME 





difference in the shrinkage. Tests on 
ranging in copper from nothing 
to 1 per cent have indicated that there 
is not sufficient decrease in the shrink- 
due to this amount of copper to 
warrant consideration. 

With reference to recarburizing, there 
are many ways of making additions. 
The most accurate method is to add all 
of the recarburizers in molten form. 
Such a procedure, however, is too ex- 
pensive where only a small tonnage is 
required, and in such cases the ferro- 
silicon and ferro-manganese may be 
added cold in the vessel. It is 
advisable to add them in the ladle, as 
the preliminary reaction of ferro-silicon 
and ferro-manganese should be complete 
before the other deoxidizers are added. 
The addition of aluminum and titanium 


heats 


age 


not 






























in the ladle is good practice. The 
Cast Ba, \ 
e:: Zt RUNNIONL CORE“4 C 
Coa 3 
FIG. 4—GRATE BAR MOLD, SHOWING 


CHILLS IN POSITION 


writer, however, would suggest a reduc- 


tion in the amount of aluminum and 
an increase in the proportion of titanium 
for the reason that aluminum may leave 
traces of alumina in the steel. The 
amount of manganese you mention is 
correct, but 70 pounds of 11 per cent 
ferro-silicon would not give the correct 


percentage in the casting for good prac- 
tice. You would add about 
130 pounds. As the addition of large 
amounts of practically cold material has 
a decidedly chilling action, it would be 


have to 
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better policy to use 50 per cent ferro- 
silicon. It is 


necessary to have ap- 
proximately 0.30 per cent silicon in the 
casting to insure soundness. This will 


require about 30 pounds of 50 per cent 
ferro-silicon, taking oxidation into con- 
The amount of iron you 
add is very small and will not give 0.21 
per cent carbon if your blowing method 


sideration. 


is correct. It is always advisable to 
blow flat, which will give you, before 
recarburizers are added, approximately 


0.10 per cent carbon and 0.04 per cent 
manganese and silicon respectively. It 
is impossible to recommend the correct 
amounts of iron and alloys, as they are 
determined entirely by the 
blowing. If you cut the flame high 
as the amount of iron added seems to 
indicate, it is doubtful if you have suf- 
ficient silicon, manganese, aluminum or 
titanium to thoroughly deoxidize the 
bath and still leave the necessary amount 
of silicon and manganese in the metal. 


method of 


Strong Castings 
By W. J. Keep 
Question:—We been asked to 
figure on cast iron work consisting of 
an approximately cylindrical piece about 
3 inches long and 2 inches in diameter, 
on which considerable machining must 
be done, including the cutting of some 
fine threads. The metal must withstand 
a tensile test of 13 long tons, or 29,120 
pounds, and a crushing test of 45 long 
tons, or 100,800 pounds. What will con- 
stitute the best mixture of iron to ac- 
complish the desired result, bearing in 
mind that the metal not only must con- 
form to the required 
machine freely? 


have 


tests, but must 

Answer:—This is a question of mix- 
ture, not methods. Such a metal should 
be made in an air furnace. If you wish to 
make it in a cupola, you must add steel 
until you get what you want. Use a mix- 
ture of your stock irons that has proved 
strong and charge with such a mixture 
from 10 to 20 per cent of steel scrap. 
Place a small piece of pure aluminum in 
the ladle to make the 
If you do not wish to 


castings sound 


use steel, you can 
use close-grained, low-silicon irons, say 
No. 3 foundry, and then by plac- 
ing in the ladle per cent 
ferro-silicon to bring the silicon to about 
2.00 or 2.5 per 

is placed in the ladle 
poured onto it. This will make a close- 
grained, strong iron soft enough to ma- 


caAtten 
SOT 


enough 50 
cent. The ferro-silicon 


and the iron 


chine well. It will be necessary for you 
to find by experiment which method will 


be most satisfactory 


The C. F Milwaukee, 
for the Hill & Griffith Co., Cin- 
cinnati, manufacturer of foundry sup- 
plies and equipment, has changed _ its 
name to the Foundrymen’s Supply Co. 


Sammond Co., 
agent 
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A Call to Duty 


NDER the auspices of the American Foun- 
drymen’s Association, the casting manufac 
turers of the United States will assemble 
again in annual convention in Boston during 
the week of Sept. 24. In view of the events that 
appear to be leading inevitably to war with Germany 
it is appropriate that this year’s meeting be held ami: 
the historic environment of Bunker Hill. For in this 
modern war of science, machines and organization, 


the producers of castings are called upon to play no 


insignificant part. American foundrymen are, there 
fore, facing grave and momentous responsibilities. 
Will they rise to the occasion? 
We think they will, but not without great effort 
In the leading article in this issue, Mr. Custer 
clearly points out the difficulties encountered ir pro- 
ducing shells, grenades and other castings for military 
purposes. You should read every line of this timely 
contribution, as well as the one following on the 
manufacture of French grenades. You will then 
understand why ordinary rough-and-ready shop prac 
tice will not do at all for war work, and you will 
appreciate that the success of American foundrymen 
in doing their bit for their country in this critical hour 
depends on the extent of their technical knowledge. 
One of the great agencies for the dissemination 
of this technical information—that may prove vital 
in the days to come—is the American Foundrymen’s 
Hence, it is essential that the program 
this year contain a maximum amount of technical 
information, for the benefit of the many foundrymen 


Association. 


who soon may be struggling with an extraordinary 
problem. The 1917 meeting should perform a distinct 
service to the country. 

To accomplish this end, foundrymen everywhere 
must co-operate unsparingly and give unstintingly of 
their time and knowledge for the preparation of papers 
and for the execution of the work of the technical com- 
mittees of their association. The call to duty has 
sounded. 


Trade Outlook 


STRONG demand for castings, maintain 
by domestic industrial activity and stimu 
lated by the eleventh-hour preparednes 
movement keeps foundries operating 
full capacity. Heavy purchases of foundry iron 

prompt, second half and 1918 delivery at = pri 
having an upward tendency are important factors 
the present market situation. No. 2 foundry iron 

quoted at $37 to $38, valley ; $37, Chicago ; $37 to $38 
$39 to $40, Buffalo; $39 to $40, Phila- 
delphia; and $30, Birmingham. Malleable is held at 
$37 to $38, valley; $37, Chicago; and $39 to $40, 
Buffalo. Low phosphorus sells at $60 to $61, Pitts 
burgh, and $65, Philadelphia. 


~ 


at $10, Connellsville. 


Cleveland: 


Prompt coke is quoted 











Study Watch—New 


HE demand for a small and 

simple molding machine has 
influenced many manufactur- 

ers of foundry equipment 
develop various types of pneumat- 
ically operated machines. An _ air 
sgueezer of extremely simple design 
has been developed by the Federal 
Malleable Co., West Allis, Wis. As 
shown in the accompanying illustra- 
tions, the working parts of the ma- 
chine are mounted on a_ vertical 
standard railroad rail of heavy sec- 
tion. This material was selected after 
trials had been made _ with light 


I-beams and heavy pipe. It will be 
noticed from Fig. 2 that the upper 
head is pivoted to a bracket bolted 

the rail. 


This head swings on a 

















IG. 1 — FRONT VIEW OF MOLDING 
MACHINE MADE BY FEDERAL 
MALLEABLE CO. 


New E:quipment for the Foundry and Pattern Shop 


Small Squeezer-Type Molding Machine of Simple Design—Split-Hand Motion 





Safety Sand Blast Machine—Foundry Air Compressor 

















MOTION STUDY WATCH 


tapered bolt and is so balanced that 
but little effort is required to swing 
it. The lower table and cylinder rests 
on a heavy casting securely bolted to 
the rail. The bench plate is 21 inches 
long and 14 inches wide, while the 
squeezer head is 14 inches long by 
8 inches wide. This provides for a 
wide range in the size of flasks ac- 
commodated. The cylinder and pis- 
ton are said to be constructed in such 
a manner that it is practically impos- 
sible for sand to interfere with the 
movement of the piston. The action 
of the piston is controlled by a sep- 
arate valve made of gray iron and 
designed for unusually sensitive regu- 
lation. A set screw in the valve pro- 
vides a means of introducing oil for 
lubrication and a holds the 
seat of the valve in place rendering 
it air tight. The construction of this 
valve is said to prevent the possibil- 
ity of sand 
parts. 


spring 


entering the working 


The machine can be operated at 
from 60 to 80 pounds air pressure and 
exerts a squeezing pressure 
proximately 4,000 pounds. 


of ap- 


Motion Study Watch 

A decimal computed dial is a fea- 
ture of the new motion study watch 
shown in the accompanying illustra- 
tion. The dial of. this split-hand 
watch is divided into tenths and hun- 
dredths of a minute and has legible 
figures spaced at intervals represent- 
ing two-hundredths of a minute. A 
glance at the dial immediately indi- 
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cates the hourly production or quan- 
tity. The combination of this dial 
with a_split-hand watch makes it 
possible in one observation to obtain 
both the productive and non-produc- 
tive time of an operation. The two 
hands may both be controlled from 
the crown, or if they are to be used 
separately, one may be _ controlled 
from a side plug. For instance, the 
crown-controlled hand may be used 
to determine the gross time and the 
side-controlled hand may be used to 
take out the non-productive time or 


the delays. With one reading, there- 
fore, both the net and the gross 
time is obtained. This instrument 


has been developed by Mortimer J. 
Silberberg, 122 South Michigan av- 

















FIG. 2 — SIDE VIEW OF MOLDING 
MACHINE SHOWING SWINGING 
HEAD 
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enue, Chicago. The motion study watch 
embodying the decimal computed dial is 
instru 


yril, 


of the time study 


the Ay 


a development 


ment which was described in 


1°16, issue of The undry. 


A New Departure in the Design of 
Sand Blast Apparatus 


The American Foundry Equipment 


New York, 
oped a new type of 


in which the sand-blast nozzle 


recently devel 


bl 


has 


Co.., 


ast room 


sand- 


operated by a workman stationed 


outside the room and protected from 


and dust by a  fine-mesh 


This 


the 


the blast 


screen. new machine, which is 


shown in accompanying illustra 


tions, is a development of a 


brought out by the 


The 


required 


company 


years ago. original rotary 
the 


the 


apparatus presence 


within room to 


The 


standard 5, 6 and 


the operator 
blast. 


the 


rect the new type 


of 


sists 


which the regular r 


-_ ° 
tabies in 


replaced by a_- semicircular’ casing 


with the top slanted off and covered 


with fine-mesh screen through which 


the operator sees his work. An open 
ing for the blast is provided by a 
lit in a 
feet 


room is illuminated 


soft-rubber 
the floor 
by two 

No 


levating 


horizontal cur 


The 


special 


tain about 3 from 


lamps bucket ele- 


vators or air € devices are 
employed. 

The origina] 
quired the 
inside to 
over the 


room 


presence man 


direct the and to turn 


’ a 
WOTK oniy 


one 


was operat not prof- 


OPERATOR GUIDES 


IDE AND WATCHES 


THROUGH THI 


THE 
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man the outside 
work and to load 


work for him 


itable to have a on 
unless 
do 


while the blast was in operation. The 


to turn the 


there was other to 
for 
the 
off 


and 


new type is said to be suitable 


ny number of installations since 
time, shut 
turn the table 
If the work 


plicated he may turn it as many times 


operator may, at any 


the control valve, 


load or unload. is com- 

Such 
the operator is 
from the 
not have to 


as is necessary. Operation is 


practical because en- 
sand-blast 


hel- 


met, coat or respirator, and therefore 


tirely removed 


rea and does wear 
is not encumbered any more by spe- 
clothing than he would be if 
loading castings. 
his type of room is designed par- 
ticularly for use 

not intricately 
more 


cial 


he were 


where the 
cored and 
than one or two 
all sides to the 
castings 


castings 


are do not 


require turn- 
ings to blast. 
When 


a deeply 


expose 
which have 
the operator 
is afforded protection from the black 
of the tend 
to blow directly face ‘were 


he not protected from the blast. 


cleaning 
recessed core, 


dust cores which would 


into his 


Milwaukee, 
sold a 


McLain’s System, 
nounces that it has 
hearth steel 
George H. Smith 
Milwaukee. The 
the furnace has 


an- 
three-ton 
furnace the 
Steel Casting Co., 
work of constructing 
already commenced 
expected it will be in shape 
to melt steel April 15. 


open to 


and it is 


“The Crucible Problem Solved” is 
the title of the 12-page folder issued 
by the Monarch Engineering & Mfg. 
Co., Baltimore. It de- 


illustrates and 
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extensive line of furnaces 
for melting brass, copper, bronze, alu- 
minum, nickel, ferro-alloys, iron, semi- 
steel, etc., without the use of crucibles 
These furnaces are what are known 
as the open-flame type and in addi- 
tion reverberatory scrap melting fur- 
naces, tilting furnaces, ladle heaters 
and core ovens are shown. 


scribes an 


Air Compressor for Foundry Use 
The accompanying illustratio: 
shows an air compressor built by the 
Sullivan Machinery Co., Chicago, an: 
installed the 
Co. its plant at Berwy1 
tanden 
two-stage, belt-driven machine, with 
air cylinders 12 and 7.5 inches in di 
with 10-inch stroke. The 
is operated by a 50-horse 
alternating-current two-phase 
motor, supplied by Fairbanks, Morse 
& Co. The compressor furnishes 
compressed air at 90 pounds pressure 
and, at its rated speed of 235 revolu- 
tions per minute, has a displacement 
of 306 cubic feet of free air per min- 
ute. 
The 
stant 
varies 


recently by Americar 


Bronze in 


Pa. This compressor is a 


ameter, 
machine 
power 


at con 
the loa 
that the 
constant 


compressor 
speed, and, although 
widely, it is stated 
air pressure is maintained 
at 90 pounds per square inch by 
means of an improved unloader. An 
interesting feature of this unloader 
arrangement for catching any 
oil or foreign matter in the air line 
which would otherwise clog the pilot 
valve. 

As shown by 
machine is of 


operates 


is an 


illustration, the 
enclosed frame 


the 
the 
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type, with dust- wT 1914. This prod- 
tight removable Yh) uction sets a new 
g ‘ 
overs over the high mark. Penn- 
ain bearings and sylvania, of course, 
each side of leads with an out- 
he cross - head put of 16,506,284 
ides. The main tons, which is 
rking parts of 41.86 per cent of 
e machine are the total pro- 
led by a_ splash duced, and Ohio 
stem while the ranks second with 
cylinders are 8,602,895 tons, 
juipped _ with which is 21.81 per 
ght feed lubri- ment of the total. 
itors. An inter- The production of 
soler of an alu- charcoal iron like- 
inum tube pat- wise showed a big 
rn is employed, increase over 1915 
1e air being with an output of 
rced across the a4ZA1! tons, 
,oling tubes against 2,96,152 
ree times by AN AIR COMPRESSOR DESIGNED FOR FOUNDRY USE tons the previous 
eans of baf- year. Cold blast 
plates in its passage from the low lar monthly meetings throughout the charcoal iron, however, showed only 
essure to the discharge cylinder. year are cleverly indicated. The cal- a slight increase over the previous 
Both cylinders are equipped with in- endar also is arranged so that it is year and a tremendous falling off 
and discharge valves of the auto- possible to find the day of the week over 1914. Last year the total pro- 
itic poppet pattern, fitted with spe- on which any date falls. The cal- duced by this process was 5,323 tons, 
ial double-cushioned springs which endar is printed in two colors on as compared with 5,32 tons the 


ire quiet in operation. 


Novo Engine Co. Shares Profits 
Engine Co., Lansing, 
\Mich., has declared its second annual 
vage dividend. All employes who 
been continuously in the ser- 
ce of this company for a period of 
12 months prior to Dec. 1, 1916 will 
equal to 5 per 
ent of their total wages earned dur- 
ng the year and to those who have 
een in the employ of the company 
ntinuously for a period of six 
onths, but less than 12 months, an 
mount equal to 2% per cent of their 
vages will be paid. 


The Novo 


ive 


ceive an amount 


The Chicago Foundrymen’s Club 
issued a calendar of the year 


1917 in which the dates of the regu- 


has 


heavy board and is provided with a 
ferrule so that it may easily be hung 





on the foundry wall. 

Simon D. Lauffer, 83 years old, 
died at his home near Irwin, Pa., 
recently. At one time he was inter- 
ested in the foundry owned by Lauf- 
fer, Hurst & Co., and later he was 
connected with the Hockensmith 
Wheel & Mine Car Co. At the time 
of his death, he was vice president 
of the Greensburg Foundry & Ma- 
chine Co. 

According to figures compiled by 


the American Iron and Steel Institute, 
the pig iron production in the United 
States 1916 totaled 39,434,797 tons, 
as compared with 29,916,213 tons the 


23,332,244 


in 


previous year and tons in 


previous year and 9'294 tons in 1914. 


Philadelphia Foundrymen Meet 


A meeting of thes Philadelphia 
Foundrymen’s Association was held 
Wednesday evening, March 7, at the 


Manufacturers’ Club. The officers of the 
engineering and construction and re- 
pair departments of the United States 
navy were guests at the meeting. The 
papers presented discussed navy yard 
subjects and are as follows: “The 
Suildings, Lighting and Ventilating”, 
by Mr. Buckwalter; “Cranes in the 
Navy”, by Mr. Austin, and “Foundry 


Equipment”, by Mr. Kremer. 
Edward Salts, formerly with the 
foundry. of the Jeffrey Mfg. Co., now 


‘is plant superintendent of the Lewis 


Foundry & ‘Machine Co., Groveton. 


WHAT THE FOUNDRIES ARE DOING | 


Activities of the Iron, Steel and Brass Shops 


TTNTTUTTVVVVTTVTINIVVINI1T TVUTTVTNVTUNTTININII) 
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E. Parker, 1800 North Francisco 


avenue, 


igo, will build a foundry. 

he R. E. Parsons Foundry Co., Bridge 
, Conn., will erect an addition to its 
he Pennybacker Co., Emaus, Pa.,_ will 
t a one-story, 94 x 551-foot addition to 
foundry. 

he Plymouth Foundry & Machine Co., 
mouth, Wis., will erect a foundry at a 


of $25,000. 


The Rath Metal Products Co., 1335 Liberty 
avenue, Pittsburgh, has changed its name to 
the Gloekler Foundry Co 

The Jacob & Kugler Foundry Co. East- 
hampton, Mass., will build a br k, 6( x 60- 
foot foundry on East street 

The A. & M. Casting Co., 10611 Quincy 
avenue, Cleveland, will build a_ steel and 
brick foundry, 62 x 202 feet. 

Two additions, which will cost approxi- 
mately $18,000, will be made to the plant of 


Foundry Co., Akron, O 


gray 


the Akron 


company makes 
Plans have 
Malleable Iron 
plant, 136 x 400 
La 
Trois 
dition a cost $100,000 
The Works, New York’ City, 
has been incorporated to engage in the manu- 
facture of metallic pumps and 


iron castings 


by the 
Mich., 
$200,000. 

d’Acier des Trois 


Rivieres, Que., Can., will build 


been completed Saginaw 
Co., Saginaw, 


feet, to 


for a 


cost 


Fonderie Rivieres 
. 


an ad- 
to its foundry at of 
Pier Machine 


castings, 








70 


winches, with a capital stock of $50,000. 


The 
incorporators are E. Foshay, 
A. G. Thaanum, 92 

Davidson & 
Jackson 
until 

The Pressed Steel 
Crookston, Miunn., 


of a new plant, which will include 

The Ross-Meehan 
nooga, Tenn., 
140 x 


Praxmarer, A. 
Haven 
Weiss, 
boulevard, 
May 10 ona 


avenue, 
architects, 
Chicago, will rec 
foundry to cost 
Automobile 
contemplates the erection 
a foundry. 
Chatta 
shop, 


Foundry Co., 


will erect an annealing 


200 feet, of steel and brick construction. 


Contract has awarde 
Smelting & Refining Works, 


for the 


been by the Essex 


) 


erection of a brass foundry, 22 


d 
Irvington, N. J., 
ry 


x 152 
J. W. Sanders Foundry & 


Co. will build a $25,000 foundry 


Machine 
DeRidde 


1S presi 


at ’ 
W. Sanders, Shreveport, La., 


rhe Osborne Co., 


with a 


Casting Racine, 


capital 


Wis., 
incorporated stock of 


John H. 


has been 
$10,000 by Osborn and 
Holmes. 

rhe Maytag Co., Newton, 


agricultural imple 


ments 


and machine sh 
Litchfield, IIl., 
Co., 816 


indry 

to the 
Radiator 
caxzo 
he Bay 


which has 


plant of 
South Michigan 
View 


ripled its capacity 


Foundry Co., 


18 months, contemplates dou 
ipacity 

The Marshall Foundry Co., 
templates erecting an 

3hack ~=©Lick, Pa, 


TAE FOUNDRY 


brick and 


Ansonia, 
$150,000. 


The National Malleable Castings Co., Cleve- 
land, is building a foundry at Woodhill road 
and Woodland and Quincy 
will be 625 x 725 feet. 
is $500,000. 

The Link Belt Indianapolis, Ind., will 
build an addition to its foundry at a cost of 
$30,000. The building will be T-shaped, the 
smaller portion 106 x 140 feet and the larger 
106 x 250 feet. 

The Kawalle A 
has been reorganized with 
will 


steel construction to be 


The estimated 


erected at 


Conn. cost is 


which 
The estimated cost 


avenues, 


Co., 


Bros. Manitowoc, Wis., 
$20,000 capital and 
known as the Manumotors Co. 
The erection of a foundry and machine shop 
is contemplated. 


now be 


The stove foundry of the old Smith & An- 
thony Co. at Wakefield, Mass., was purchased 
Gibby Foundry Co., East Boston, 


reopened for the manufacture of light 


by the and 
will be 
machine castings. 
Wadsworth 


O., has 


The Foundry Co., Wadsworth, 
incorporated with a capital 
$15,000 by William F. Ries, Wil- 
Helmick, C. C. Patterson, Thomas J. 


and Burgess. 


been 
stock of 
liam A, 

O’Brien Joseph 


The Harris-Hanson Foundry Co., Stamford, 
that 
for about a year, has just been incorpo- 
with $25,000 capital stock. 


Harris is president of the company. 


Conn., which has been in business in 


city 


rated Benjamin 


The Regent 
O has 


Brass Foundry Co., 
incorporated capital 

The incorporators are Jo- 
Alfred V. Birnbaum, A. J. 


Davis 


Marysville, 
been with a 
stock of $30,000. 
seph J. Klein, 
Hale, S. M 
The 


Rockwood, 


and E. Weinberger. 


McWane-Tennessee Cast Iron Pipe 
been incorporated 
capital stock by F. W. 
Rockwood; J. M. Baker, of 
ind John R. McWane, Birmingham, 
Walker Foundry & Machin 


las ~been 


co., 


lenn., has with 


$100,000 Climer, of 
Harriman, Tenn., 


Ala. 
Co., Pitts- 
incorporated with a 
$100,000 to 


capital 
engage in the manufac- 
The incorporators are 


Manning and A. F., 


machinery. 


Walker, A. P. 


Ramey Mfg. Co., 
incorporated to conduct a 
a capital stock of 
S. McKnight, 

and R. E 


Columbus, O., has 
foundry busi- 
$50,000. E. J 
McGee 


Pfeffer are the in- 


Sweptson, 


Steel Co., Warren, Pa., 
engage in the manu- 
R. T. Har- 

bids 


neces 


Ark., 
he mar 
25,000 capital 
Hogins and 


machine shop 


Bir 
orated with 


lant 


Novem 


plant which 


The 


concrete 


one-third 


1 


ipproximately 
oration, Tona 
orpor ited 
in the 


with 
manu- 
iron 


silicon, bronze and 


April, 1917 


castings. The incorporators are F. A. Red- 
ner, J. E. Kaufmann and J. A. Willing, 141 
street, Buffalo. 

Samuel Harris, Galt, Ont., and 

Chicago, have completed 
the Windsor, Can., 
the purchase of 1% acres on which will be 
built a $10,000 brass foundry. The firm 
contemplates occupying the old Coldwell Ideal 
Co. plant for the present. 

The Standard Steel Co., recently incorpo 
rated with $50,000 capital stock to engage in 
the manufacture of farm and_ stable 
ment, taken over the business of 
bottsford Mfg. Co., Abbottsford, 
new company contemplates the erection of a 
two-story building, 60 x 20 feet and a foun- 
dry, 60 x 60 feet. 


Masten 
Max Gold- 
negotiations 
board of trade for 


man, 
with 


equip 
the Ab- 
Wis. The 


has 


The buildings which will be erected by the 
Axelson Machine Co., Los Angeles, Cal., are 
of the following size: Foundry, 100 x 155 
feet; machine shop, 130 x 375 feet; 
shop, 25 x 80 feet; pattern storage, 
feet; forge shop, 25 x 75 feet; 
100 feet and garage, 25 x 100 
dimensions were incorrectly 
March issue. 

Frank E. McIntyre, now general superin 
tendent of the National Steel Foundries, Mil 
waukee, a part of the National Brake & Ele« 
tric Co., has organized the Hercules Casting 
Co. with a capital stock of $400,000. The 
new company will establish an open-hearth 
foundry with a capacity of 1,200 tons 
Milwaukee. The main foundry 
will be 70 x 500 feet, with a 60-foot bay, and 
the equipment will consist of two open-heart! 
furnaces of 20 to 25 


pattern 
23 x &i 
office, 25 x 
feet. These 
given in the 


steel 


per month in 


tons capacity, to be 
cranes. The of 
follows: F. E. Me 


general 


electric traveling 
ficers of the 


served by 
company 
and 


Intyre, president 


McGovern, 


manager; J. | 


vice president; E. B. Gennrich, 


secretary and Francis E. 


counsel. 


McGovern, general 


New Trade Publications 
ALARM AND DETECTOR. 


and a description of an 


FIRE 


trations 


-I}lus 
automat 
fire alarm and detector recently put on the 
market are a circular issued by 
the New York Brass Foundry Co., 102 Centre 
New York. This 
electric bell in 


contained in 


street, apparatus consists 


of an conjunction with an 


instrument designed on the principle of 
kinds of 


vessels an 


thermometer It used in all 
holds of 
risk of 
AND 
Monarch 


has 


may be 
buildings, in the 
there is 

MELTING 
NACES.—The 
Co., Baltimore, 


wherever fire. 
REFINING 


Engineering & 


FUR 
Mig 
12-page bogklet 


issued a 


descriptive of its line of furnaces for melting 


and refining brass, bronze, aluminum, 


nickel, 


ver, cyanides, 


copper, 


ferro-alloys, iron, semi-steel, gold, sil 


ores, etc These furnaces ar 
designed to operate with oil or gas as a fuel 
Phe booklet 


ind a 


illustrations 
complete list of dimensions for ea 
The booklet 
tilting 
manufactured by 
VACUUM PUMPS. 
Co., New York City, 
catalogs devoted to 


contains numerous 


size of furnace. also contains 


description of the reverbatory type 
this 
The 


recently 


furnace company 


Ingersoll-Rand 
issued two 


dry vacuum pumps, cov 
Bot! 


Ingersoll 


duplex 
are equipped 
valves, are 


straight line and 


which 


ering types. 


machines with 


Rogler capable of maintaining 4 
discharge pres 
maximum de 


between the 


handle 

The 
varies 
within 0.6 


high vacuum and will 


several pounds. 


vacuum possible 


sures of 
gree of 
different 
barometer. 


machines to 
The 


power-driven 


inches of the 


pumps are offered in steam 
types in a large 
Both catalogs are 


show the machines 


and range of 


sizes and capacities. well 


illustrated in colors and 


in whole and in section. 





